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OF  THB 


NORFOLK    &   NORWICH 


nattjuaijIsts'  society. 


The  Norfolk   and  Norwich  NatwraXiete*   Society  has  for 

its  objects: — 

1.  The  practical  study  of  Natural  Science. 

2.  The  protection,  by  its  iniuence  with  land-owners  and  others,  of  indigenous 

species  requiring  protection,  and  the  circulation  of  information  which  may 
dispel  prejudices  leading  to  their  destruction. 

8.  The  discouragement  of  the  practice  of  destroying  the  rarer  species  of 
birds  that  occasionally  visit  the  County,  and  of  exterminating  rare  plants 
in  their  native  localities. 

4.  The  record  of  facts  and  traditions  connected  with  the  habits,  distribution,  and 
f  ormar  abundance  or  otherwise  of  animals  and  plants  which  have  become 
extinct  in  the  County ;  and  the  use  of  all  legitimate  means  to  prevent  the 
extermination  of  existing  species,  more  especially  those  known  to  be 
HinnwMhmg  in  numbcrs. 

6.  The  pubUoation  of  P^mts  on  Natural  History,  contributed  to  the  Society, 
especially  such  as  relate  to  the  County  of  Norfolk. 

6.  The  facilitating  a  friendly  intercourse  between  local  Naturalists,  by  means  of 
Meetings  for  the  reading  and  discussion  of  papers  and  for  the  exhibition 
of  specimens,  supplemented  by  Field-meethigs  and  Excursions,  with  a 
view  to  extend  tiie  study  of  Natural  Science  on  a  sound  and  systematic 
basis. 
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ADDRESS 


Beai  by  the  Presidemt,  ike  Ekt.  Jason  ilmemrvjf^  U-  Ut 
Members  of  the  NorMk  awl  N*jnn^  Xaivrjiutf  S^jsi^ 
at  their  fini  Ajtmrnal  Meetimg^  h/iM  at  Out  S^.irf^Ak  oMd  I^vnrl^Jk 
Mu9eum^  March  S9thy  IS70. 

Whek  I  had  the  rerj  plenmt  hoDovr  of  opeaif  tlifr  fS!y»i^a^ 
of  this  Sodetjlaud  1  wcnM  9oeept  ihe  ^(mbkm  o£  jvmr  Frmukati. 
then,  rather  than  late^  became  I  wi^  he  fit  to  r^A  tfe  ccw&t: 
though  I  certainlv  could  not  fenUu%  to  ht  tibe  gidie  k£  Urn  iifx»tinr 
when  of  foil  agei  That  fint  jeai^*  dvftj  cioaef  V>  dar,  «^  1 1^-^.^ 
we  ma  J  congntnlate  oimdTea  thai  h  has  been  CkHt  gpuwwtfiJ  xsa 
itael^  and  promiaea  well  £r}v  die  fiitBr&  Our  mt^t^tai^  har^  Vmk 
weU  attended,  oar  p^wfs  good  m  poim  c^  Bambcr  ai«i  T»xj^,  vlflk. 
as  to  intereat,  oor  fiiat  "  tganaaftkMt  *  wpmk  far  fir— arlrrir.,  <>vt 
excursions  have  been  plfiaint  aai  pfiofilable,  aaad  wbik  wt  Lar^  Vy 
acknowledge  the  hotf^itali^  we  bare  mcrr^d  ftrjai  ti^  rary/iu 
gentlemen  and  deigf  who  bare  hekp^  to aMfce  a«rtri|(<  «m#«1  and 
agreeable^  we  bare  reason  to  beliere  tbat  o«r  riiatf  bart;  kft 
impressions  bdund,  not  onlf  as  of  a  fUMinii^  pkaHOOKt  n^frnmOmm^t^ 
bat  of  a  moie  lasting  kmd.  We  bare  aot  osljr  »«!t  widn  rahttik 
specimens  of  natoial  bistoij,  bot  bare  AM0Sfff*0nA  «r  ikadu;  suew 
friends,  becanse  we  bare  iHaoA  u^  a  omuka  iaitctitol  in  Hm; 
beaatif ol  works  which  aie  cor  stod jr. 

We  are  working  now  with  two  eompaiiMi  8oe»etMiy  tb^  ^'Mt^^/p^ 
cal  and  the  KetoorologicaL  The  faraMir  baa  iu  ^/vm  tiflft<«  and 
work,  but  has  joined  na  in  some  exeomcna,  aftd  I  Uwi  vil}  <>ft^::«u 
do  so  in  futare  :  the  latter  is  as  jei  y^^  tftitA  b«t  r^aj  burj.  It 
has  made  no  public  sign  save  the  MOtanfmi^i^gt  ti0v*si  *ms  b^^adb,  }>f«tii 
is  doing  its  appointed  work  of  gatbetisg  aad  Vii^i^^M;^  Ise^ 
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patiently  and  continually,  and  I  would  venture  to  suggest  that  its 
members  might  from  time  to  time  present  to  us  some  of  the  more 
important  and  interesting  results  as  they  are  gathered  from  their 
valuable  set  of  instruments. 

In  reviewing  the  papers  which  have  been  read  to  us  during  the 
past  year,  I  have  at  the  outset  to  express  my  regret  that  the  funds 
at  our  disposal  compel  us,  very  reluctantly,  to  omit  from  the  trans- 
actions several  papers  of  more  than  ordinary  interest,  but  whilst 
expressing  our  regret  to  those  whose  contributions  we  have  been 
compelled  to  exclude,  it  must  be  considered  a  matter  for  congratu- 
lation that  the  material  exceeds  our  means,  rather  than  it  should  fall 
short  of  it ;  we  hope  another  year  to  present  our  Members  with  a 
fuller  set  of  transactions,  doing  more  justice  to  those  who  are  good 
enough  to  favour  us  with  papers. 

Commencing  with  Zoology,  we  have  to  thank  Mr.  John  Henry 
Gumey  for  his  valuable  contribution  in  the  form  of  "  Notes  on  the 
Norfolk  and  Suflfolk  Mammalia."  Mr.  T.  E.  Gunn  also  read  a  paper 
on  the  same  subject,  which  will  be  found  printed  in  the  "  Zoologist." 
— S.S.  pp,.  1925—7. 

On  Ornithology  we  have  had  two  papers  from  Mr.  Southwell,  one 
on  the  "  Flight  of  Birds,"  which  I  think  we  may  point  to  with 
becoming  pride,  I  venture  to  say  it  would  do  credit  to  far  older  and 
better  known  Societies  than  our  own ;  the  other  on  the  "  Ornitho- 
logical ArchsBology  of  Norfolk,"  which  I  am  sorry  we  are  unable  to 
print,  as  it  contains  information  derived  from  many  sources,  (some 
of  which  are  difficult  of  access,)  as  to  the  state  of  the  country  in 
foimer  times,  and  the  birds  which  are  recorded  as  inhabiting  it. 
Commencing  with  a  description  of  the  physical  features  of  the 
county,  as  described  by  Fuller,  Camden,  &c.,  with  the  birds  found 
in  their  days,  it  glances  at  the  state  of  the  Ornithological  popu- 
lation at  three  diflferent  periods;  first  about  the  year  1519,  from 
records  in  the  "  L'Estrange  Household  Book,"  then  150  years  later 
in  Sir  Thomas  Browne's  time,  and  finally  150  years  later  still,  at 
the  time  the  Rev.  Eichard  Lubbock  wrote  his  observations  on 
the  "  Fauna  of  Norfolk."  Referring  to  the  disappearance  of 
birds,  once  common  in  this  county  during  the  breeding  season, 
Mr.  Southwell  states  that,  during  the  150  years  preceding  the 
commencement  of  the  present  century,  only  two  species  had  ceased 
to  breed  here,  whilst  in  the  next  50  years  no  less  than  six  species 


entirely  deserted  us,  five  others  virtually  ceased  to  breed  here,  and 
several  others  are  rapidly  disappearing.  Mr.  Stevenson  also,  giving 
us  from  time  to  time  the  overflowings  of  that  book,  which  is  his 
only  excuse  for  not  having  been  your  president  for  the  past,  or 
allowing  himself  to  be  nominated  for  the  coming  year,  has  brought 
before  us  facts  of  our  local  Ornithology  touching  "  Migration  of 
Birds,"  "Occurrence  of  Rare  Visitors" — Eichards  Pipits,  Shore  Larks, 
Little  Gulls,  &c. — The  "  Mortality  last  spring  amongst  the  Swallow 
Tribe,"  and  other  topics  for  which  I  must  refer  you  to  our  Trans- 
actions ;  also  an  interesting  paper  on  the  "  Black  Headed  Gull," 
read  at  the  Scoulton  excursion,  which  we  are  unfortunately  unable 
to  print ;  while  his  paper  on  the  "  Meres  on  Wretham  Heath  "  will 
be  acknowledged  to  be  one  of  the  strong  points  of  our  first  Trans- 
actions;— the  whole  of  his  contributions,  I  hesitate  not  to  say, 
forming  an  addition  to  the  records  of  English  Natural  EUbtory  from 
our  Society,  which  will  be  as  welcome  to  naturalists  far  away  firom 
our  comer  of  the  land,  as  it  is  sound  in  character;  and  we  hope  they 
will  be  continued  for  many  years  to  come.  Mr.  T.  E.  Gunn  has 
also  kindly  added  to  the  interest  of  many  of  our  meetings  by 
exhibiting  rare  birds  which  have  come  into  his  hands.  To 
Mr.  Crowfoot,  of  Beccles,  we  are  indebted  for  some  interesting  notes 
on  certain  rare  European  birds  and  their  eggs. 

On  Entomology  we  began  almost  with  Mr.  Crowfoot's  paper  on 
the  study  of  that  science.  Our  country  Mends  and  Members  are 
most  valuable  to  us  ;  none  more  so  than  Mr.  Crowfoot.  We  eiyoy 
their  company  when  they  visit  us  or  we  visit  them,  but  in  his  case 
we  must  regret  that  the  Great  Eastern  Eailway  makes  the  16  miles 
distance  between  Beccles  and  iN'orwich  into  at  least  sixty,  besides  the 
constant  danger,  even  to  hardy  out-door  naturalists  as  ourselves,  of 
catching  rheumatism  and  catarrh,  and  losing  our  temper  by  the 
weary  delays  at  Haddiscoe  and  St.  Olaves.  K  this  obstacle  could 
but  be  removed  we  should  welcome  Mr.  Crowfoot  oftener,  and 
perhaps  might  gain  £rom  him,  for  ourselves  and  our  city,  fiur  fuller 
scientific  information  than  our  papers  can  contain  ! 

Mr.  Barrett  with  his  observations  on  a  new  fanner's  pest  in 
barley,  has  borne  out  the  hopes  expressed,  in  my  opening  address, 
of  the  practical  value  of  which  our  Society  may  be;  by  his  re- 
discovery of  HydriUa  palustris,  he  has  restored  this  species  to  the 
British  Hst,  and  his  captures  of  Kothris  verbascella  will  show  our 
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Society  is  doing  its  work,  both  by  verifying  fonner  observers  asd  in 
preserving  our  knowledge  of  objects  specially  interesting  firom  their 
extremely  local  habitat.  We  shall  not  soon  forget  Mr.  Banetf  s 
exhibition  of  Crambus  Pedriolellus  and  explanation  of  its  delicate 
silken  cocoon,  (his  note  on  which  we  are  compelled  to  omit)  to  me 
at  least  it  will  add  a  new  and  unexpected  pleasure  to  a  visit  to  the 
denes  of  Yarmouth,  where  alone  in  this  country,  this  extremely 
local  species  is  found,  and  which  locality  otherwise,  even  the  genius 
of  Dickens  could  only  compare  to  pieces  of  "  toast  in  water." 

Passing  to  Botany,  I  beg  to  call  attention  to  Mr.  Geldart's  paper, 
as  one  calculated  to  be  of  permanent  value  to  Norfolk  botanists  in 
all  time  to  come,  as  by  defining  the  botanical  districts  of  the  county 
he  has  enabled  practical  students  of  the  science  so  to  register  their 
separate  facts  as  to  render  them  truly  effective  contributions  to  our 
knowledge.  Every  suggestion  by  which  an  observation  can  be 
made  accurate  in  date  and  place,  and  with  relation  to  other  iscta,  is 
in  reality  to  give  that  observation  a  true  scientific  value,  without 
which  it  is  only  a  curiosity  to  be  forgotten  or  to  become  lumber. 

A  paper  by  Mr.  Corder  on  the  Genus  Lastrea,  in  which  he  records 
his  reasons  for  maintcdning  Lastrea  cristata,  L.  uliginosa,  and  L.  spinu- 
losa,  to  be  true  species,  shows  his  minuteness  of  observation,  and 
gives  some  of  us,  who  are  not  minute  botanists,  an  insight  into  the 
difficulties  on  the  subject  of  species  and  varieties  upon  which  deep 
scientific  questions  now  turn,  and  which  present  themselves  more 
and  more  as  each  department  of  natural  science  is  investigated. 

Dr.  Beverley's  paper,  read  to  the  Members  at  Brook,  illustrating 
the  botany  and  other  natural  features  of  that  charming  district,  and 
forming  so  appropriate  an  address  at  the  close  of  a  delightful  day, 
calls  forth,  once  more,  our  regrets  that  the  smallness  of  the  sum  at 
our  disposal  renders  it  necessary  to  omit  a  paper  which  would,  we 
feel  assured,  have  afforded  those  who  were  not  present  on  that 
occasion  much  pleasure  in  perusing. 

In  drawing  this  rapid  summary  of  our  proceedings  towards  a  con- 
clusion, let  me  hope  that  our  heading  of  **  Miscellaneous  Notices  and 
Observations  "  will  in  future  years  receive  large  additions,  and  be 
carefully  watched  by  the  Members  of  the  Society.  It  will  be,  I 
expect,  a  sort  of  naturalist's  carpet  bag,  never  full,  but  always  able 
to  hold  one  last  thing  more.  Out  of  such  miscellaneous  but  accu- 
rate jottings  and  notes,  other  and  distant  naturalists  wOl  gather 


information  of  valae  for  comparison  with  their  own  observations,  or 
for  exchange  of  intercoorse  with  ns,  while  by  their  careful  accumu- 
lation and  registry  future  naturalists  will  draw  their  fiEtcts  for  wider 
generalization,  or  mark  the  gradual  changes  of  flora  and  fauna  of 
our  country.  Our  bag  for  this  year  contains  some  notable  contri- 
butions, beyond  those  I  have  mentioned,  by  Mr.  Bayfield  with  his 
"  Mole  Cricket,  in  September,"  Mr.  Field  with  the  "  Devon  Pine 
Fruiting  this  last  year,"  besides  Mr.  Crowfoot's  "  Nests  and  Eggs," 
and  our  usual  monthly  contributions  at  the  meetings  of  the  Society. 

I  venture  to  press  on  our  country  Members  the  interest  they  have 
in  their  power  to  add  to  our  Society,  by  making,  preserving,  and 
communicating  observations  on  points  of  natural  history  in  their 
localities.  Mr.  Crowfoot  and  Mr.  Lawrence  have  shown,  in  dififeient 
ways,  what  can  be  done ;  and  the  ever  memorable  White's  History 
of  Selbome  reveals  the  easy  and  attractive  method  of  doing  real 
service  to  science  without  the  pretension  or  the  anxiety  of  making 
elaborate  contributions. 

Our  excursions  to  Horstead,  Scoulton,  Brooke,  and  Stoke  Holy 
Cross  were  decided  successes,  while,  if  we  were  a  little  late  for 
Eanworth,  the  day  was  a  very  pleasant  one  for  all  of  us  who  were 
there,  and  let  me  add  that  even  archfleology  in  Mr.  Bayfield's, 
Mr.  Bayley's,  and  Mr.  Lawrence's  hands,  though  out  of  our  direct 
line  and  scope,  has  given  a  not  unwelcome  zest  to  our  trips,  if  only 
in  reminding  the  student  of  bird,  beast,  insect,  and  creeping  thing, 
that  the  highest  study  for  man  is  man,  whether  in  lus  physical  or 
mental  history. 

Lord  Kimberley,  on  becoming  a  Member  of  our  Society,  expressed 
a  hope  that  we  might  be  of  practical  use  in  protecting  and  preserving 
from  destruction  the  various  interesting  objects  of  our  studies,  to 
which  end  we  would  remind  lus  Lordship  and  other  proprietors  of 
large  estates,  that  much  may  be  done  individually,  by  peremptory 
orders  to  their  game-keepers  to  spare  the  occasional  visitants  to  their 
woods  and  waters.  I  would  especially  call  their  attention  to  the 
valuable  information  as  to  the  food  of  birds,  contained  in  the  report, 
delivered  at  Exeter  this  year,  of  the  committee  appointed  by  the 
British  Association,  at  their  meeting  in  this  city,  to  consider  the 
practicability  of  establishing  a  "  close  time  "  for  the  protection  of 
indigenous  animals. 

We  cannot  but  rejoice  at  the  passing  of  the  **  Sea  Birds  Freserva- 
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tion  Bill,"  the  good  effects  of  which,  we  may  hope,  a  few  years  will 
show.  If  its  provisions  are  proved  to  be  imperfect^  our  Society, 
with  all  kindred  associations,  will  be  called  on  to  press  for  their 
amendment ;  I  only  wish  its  provisions  could  be  extended  to  small 
birds  during  their  breeding  season.  In  this  point  of  view  I  am 
glad  to  notice  the  efforts  of  -the  Yare  Preservation  and  Anglers' 
Society,  and  though  personally  I  have  as  little  admiration  for  what 
are  called  angling  matches,  as  for  battues  in  game  preserves,  and  beg 
to  deny  either  the  name  of  true  sport,  I  hope  the  prophecy  of  our 
Anglers'  Society,  that  better  drainage  and  a  clean  river  will  ere 
long  bring  fish  up  to  Trowse  eye  and  above  it,  may  prove  true. 

Gentlemen,  I  have  rocked  the  cradle,  I  trust  you  can  run  alone 
now,  and  that  the  coming  year  will  be  richer  both  in  papers  and 
Held  work  than  the  past  one  has  been.  It  cannot  be  much  more 
harmonious  or  pleasant  than  the  one  over  which  I  have  had  the 
honour  to  preside. 


i^arfalft  mi  i^ortoifj  i^tttralists'  Jf^detg^ 
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ADDRESS 

Delivered  by  the  Prendenty  the  Rev.  Joseph  Crompton,  to  the 
Members  of  the  Norfolk  and  Norwich  Naturalists^  Sociatyy 
at  their  First  Meeting,  on  April  f^th,  1869. 

The  President  said  it  becomes  my  duty  to  open  the  proceedings 
of  the  Society  with  a  few  words.  In  doing  so  I  hope  to  throw 
out  some  thoughts  that  may  indicate  what  seems  to  me  to  be  the 
scope  of  our  Society,  and  to  give  some  hints  also  in  regard  to  our 
actual  work  and  proceedings  during  this  year.  I  am  of  course 
flattered  by  being  appointed  your  first  president,  but  I  feel  that  if 
I  am  ever  to  be  president  of  such  a  Society  as  this,  it  must  be 
now,  for  it  is  easier  to  rock  the  cradle  than  to  drill  an  adult, 
and  I  consider  myself  as  rocking  the  cradle  of  this  Society.  There 
was  a  time  when  I  thought  I  did  know  something  about  Natural 
History.  In  those  days  when  one  was  a  student  under  lindley 
and  others,  one  did  think  that  one  was  in  the  way  of  getting  a 
little  knowledge,  but  like  the  lady  in  one  of  Goethe's  works,  who 
knew  enough  to  listen  with  intelligence  when  wise  men  spoke,  I 
can  just  do  that,  for  all  things  in  science  are  going  on  so  fast,  that 
a  man  occupied  in  other  professions  and  other  work  requiring  time 
and  attention,  cannot  keep  up  with  it.  The  worst  that  can  be  said 
of  your  Society  is,  that  you  have  a  parson  at  the  head  of  it.  A  great 
German  writer  said  that  all  members  of  the  clerical  profession 
should  strive  to  get  some  department  of  God's  works  outside  their 
regular  routine  and  professional  duties,  and  by  studying  it,  widen 
their  minds  and  keep  their  hearts  open.  That  has  been  my  feel- 
ing all  through  life.  Although  I  was  led  in  early  life  to  take  an 
interest  in  various  departments  of  knowledge,  I  know  that  of 
many  of  my  cloth  it  may  be  said  that  we  are  '^  Jocks  of  all  trades, 
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and  masters  of  none,"  but  still  I  believe  that  it  is  better  to  have  a 
smattering  of  a  good  many  things,  than  total  ignorance  of  alL 

Daring  nearly  thirty  years  that  I  have  lived  in  Norwich,  it  has 
been  satisfactory  to  see  that  there  is  a  decided  step  being  made  in 
the  love  of  all  departments  of  knowledge  and  science.  I  can 
remember  when  there  were  one  or  two  little  dubs  just  dying  out — 
little  private  societies,  at  which  papers  were  read,  and  which  did  a 
deal  of  good.  I  remember  myself  being  a  member  of  such  a 
society.  It  had  three  members  when  I  joined  it,  and  we  soon 
finished  with  being  a  nice  little  gossipping  club.  Mr.  Fitch  was 
one  of  the  members,  and  at  his  house  the  last  meeting  was  held. 
Some  of  us  tried  to  stir  up  the  Norwich  people,  and  one  after 
another  of  these  societies  arose  and  died  away,  each  rotting  and 
adding  something  to  the  soiL  It  may  be  the  fate  of  this  society 
to  die  also,  and  if  so,  we  shall  leave  a  nice  little  debris  for  other 
people's  benefit  afterwards.  Here  we  are,  then,  trying  to  form 
what  seems  to  be  a  wider  and  larger,  and,  I  fancy,  more  promising 
society  than  any  that  has  arisen  in  Norwich.  Let  us  look  at  the 
scope  of  this  society,  and  what  it  is  to  do  if  it  comes  to  maturity, 
and  does  its  work  in  life.  You  have  first  to  take  a  wide  sweep 
over  all  nature's  works,  except  the  field  of  geology.  We  have  a 
society  of  geologists,  and  let  us  leave  them  to  their  special  depart- 
ment, only  we  ought  to  work  in  alliance  and  in  union  with  them, 
for  all  parts  of  knowledge,  all  parts  of  nature,  are  allied  to  each 
other.  There  is  no  such  thing  as  a  scientific  man  worthy  of  the 
name  who  confines  his  attention  to  one  subject,  however  important, 
without  looking  at  the  relation  which  science  shows  it  has  to  the 
things  around  it.  I  remember  a  severe  lesson  being  given  to  some 
of  the  scientific  men  of  the  last  generation.  At  the  Bristol 
meeting  of  the  British  Association,  Mr.  Cross,  of  Taunton,  brought 
forth  his  extraordinary  experiments  in  electricity,  and  next  day 
Professor  Sedgwick,  Buckland,  and  one  or  two  more  were  not  to 
be  found.  Enquiry  was  made,  and  it  was  found  they  were  in  bed ; 
they  had  been  so  excited  the  previous  day  that  they  could  not  get 
up— they  were  scientifically  intoxicated,  and  had  to  sleep  it  off 
next  morning.  The  chemists  came  to  their  rescue,  and  said  they 
ought  to  have  known  better,  they  ought  to  have  known  that  cer- 
tain French  chemists  had  anticipated  Mr.  Cross  in  some  points ; 
and  the  consequence  was  that  the  geologists  had  to  eat  humble  pie 
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next  day,  and  confess  their  ignorance  of  chemistiy.  They  had  studiod 
tiieir  own  particnlar  topic,  bat  had  not  studied  its  relation  to 
ohemistiy.  I  hope  we  have  all  got  beyond  that,  and  although  wo 
do  not  touch  geological  points  particularly,  still  geology  will  be  of 
assifltance  to  us,  and  we  to  it.  Our  variety  of  pursuits  will  be  our 
bond  of  union;  we  have  no  narrowness,  no  separation  in  this 
loom.  Some  of  us  may  know  a  great  deal  upon  one  topic,  some 
nothing,  and  some  a  little ;  and  we  shall  want  patience  and  perse- 
verance— ^patience  to  learn  to  understand  how  our  bends'  favourite 
topics  bear  upon  our  own  special  pursuits.  As  to  that  particular 
ain  which  still  exists  among  scientific  men  as  elsewhere — jealousy 
between  one  branch  and  another,  we  must  consider  that  banished 
and  never  to  enter  here. 

As  your  president,  there  is  one  particular  danger  that  I  must 
warn  you  against,  namely  the  tendency  to  indifference.  Concholo- 
gists  may  not  care  to  consider  other  branches,  and  entomologists  or 
microscopists  may  not  care  much  for  alliance  with  their  neigh- 
bours, whose  special  pursuit  is  conchology  or  ornithology.  One 
may  be  veiy  learned  in  one  branch,  and  show  indifference  towards 
the  branches  in  which  his  neighbours  are  interested,  but  it  is  our 
duty  to  get  rid  of  all  that,  and  to  find  that  our  several  topics  have 
connection  one  with  the  other.  I  hope  to  see  Mr.  Gunn  here  as 
head  of  the  Geological  Society,  and  that  we  shall  have  assistance 
firom  the  geologists,  for  just  as  physical  geography  is  only  a  phase 
of  geology  presenting  the  superficies  and  geological  aspect  of  the 
earth,  so  there  is  no  department  of  science  which  has  not  a  relation 
to  others  as  geology  has  to  nearly  all.  I  do  not  think  our  botanists 
will  go  &r  without  claiming  assistance  firom  geologists  to  explain 
the  existence  and  decay  of  plants  that  flourished  in  the  past  So 
in  regard  to  the  other  branches  of  our  society.  We  shall  start 
from  our  own  district,  as  the  geologists  have  done,  and  we  shall 
have  to  ask,  and  I  hope  we  shall  get,  papers  and  discussions  on  the 
botany  of  our  district ;  and  we  must  make  a  register  of  the  plants 
growing  in  this  district,  their  localities,  and  their  conditions.  I 
cannot  conceive  how  you  can  have  a  proper  uuderstanding  of  the 
flora  of  this  district  without  knowing  something  of  the  soil,  and 
there  we  shcdl  have  to  ask  for  the  assistance  of  the  geologist&  At 
our  very  starting  we  ought  to  have  it  impressed  upon  all  our  mem- 
bers that  we  are  not  to  be  destructive  in  our  hunting.     We  ought 
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to  have  an  understanding  that  we  are  to  be  scientific,  but  not  des- 
tructive. For  if  the  society  is  to  go  in  a  body  to  hunt  for  rare 
plants,  existing  only  in  special  localities,  and  each  one  claim  to  take 
a  specimen,  it  will  become  a  pest  to  aU  true  lovers  of  science,  and 
a  dread  to  all  sensible  occupiers  of  land. 

There  is  another  thing  strikes  me,  from  the  experience  I  have 
had  of  other  Societies,  namely,  that  we  should  assert  the  rights  of 
the  poor,  and  our  own  rights  therewith,  in  keeping  open  footpaths. 
I  have  seen  a  great  tendency  to  make  bridle-paths  into  footpaths, 
and  footpaths  into  no  paths  at  all. 

No  one  likes  to  go  to  battle  with  the  authorities  and  the  powers 
that  be,  but  a  Society  can  send  a  lawyer's  letter,  and  I  know  of  a 
Society  which  was  the  means  of  keeping  open  many  footpaths,  and 
was  of  great  public  service  in  this  way.  We  ought  to  take  care 
that  we  do  not  let  public  rights  be  trespassed  upon,  and  our  walks 
shut  up  from  us  by  the  selfishness  of  the  powers  that  may  happen 
for  the  time  being  to  be  owners  of  the  land. 

I  remember,  in  the  first  volume  of  John  Stuart  MilFs  book  on 
political  economy,  that  cold,  logical  book,  the  necessity  of  commons 
and  waste  places  is  insisted  upon.  One  would  have  thought  this 
would  have  been  one  of  the  last  things  to  be  found  in  such  a  book, 
but  it  so  happens  that  John  Mill  is  a  botanist,  and,  therefore,  you 
can  comprehend  why  he  wishes  to  keep  the  commons  and  waste 
places  intact  He  finds  a  reason  for  it  in  political  economy,  but  I 
suspect  the  botany  was  father  to  the  wish.  He  loves  his  political 
economy,  but  he  loves  his  botany  quite  as  much. 

Every,  region  has  peculiarities  in  its  flora,  which,  I  suspect,  might 
teach  us  something  of  the  ancient  geology  and  geography  of  the 
country  ;^and  although  we  cannot,  like  the  Eugby,  Dudley,  and 
Shrewsbury  Societies,  go  to  the  top  of  the  Wrekin  to  see  the 
plants  there  which  seem  to  be  looking  wistfully  to  their  relatives 
far  away  on  the  hills  of  Wales,  or  the  more  distant  Scotch  hilk, 
yet  there  may  be  mosses  and  plants  about  our  marshes  and  ditches 
which  might  teach  us  something  of  the  history  of  fSar-gone-by 
times,  and  lead  us  to  distant  countries  as  well  as  distant  ages. 
Then  our  conchologists  have  to  work  out  their  vein  of  investigation, 
and  in  holiday  times,  could  we  not  get  into  connection  with  the 
dredgers  on  our  shores,  or  even  establish  a  little  dredging  ourselves  1 
Many  an   important   topic,  both  of  marine  botany   and   marine 
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conchology,  might  thus  be  investigated,  and  we  might  occasionaUy 
dredge  up  some  old  bone  or  tooth  that  even  Mr.  Gunn  would  not 
despise.  I  merely  suggest  these  things  as  objects  we  might  have 
in  view.  Our  northern  seas  have  not  yet  been  properly  dredged 
and  it  strikes  me,  there  is  much  yet  lying  in  them  for  us,  if  by  any 
contrivance  we  could  get  them  dredged. 

We  are  likely  to  have  one  or  two  more  entomologists,  and  we 
have  the  late  Mr.  Brightwell*s  collection  open  to  us  :  and,  perhaps, 
some  of  our  friends  may  be  able  to  get  tropiciil  insects  or  descrip- 
tions of  them  for  us.  Our  Society  may  not  only  be  interesting  but 
useful,  if  we  bring  entomological  knowledge  to  bear  on  agriculture, 
as  botany  has  been  brought  to  bear  on  it  There  are  many  insects 
that  are  nuisances  to  the  farmers,  and,  perhaps,  wo  might  be  able 
to  do  something  that  might  be  practically  useful.  We  shall  also 
have  one  or  two  ornithologists ;  and  wo  ought  to  know  a  great 
tieal  more  minutely  about  the  migration  of  birds.  Mr.  Stevenson 
has  done  a  great  deal,  but  we  shall  want  it  broken  down  into  small 
bits  for  us  to  digest  at  our  leisure.  There  again  our  conservative 
principle  must  come  in,  and  we  must  set  our  faces  against  tlio 
perpetual  gunning  and  destruction  of  birds  throughout  the  land. 
It  is  possible  that  we  may  have  to  bring  some  facts  and  some 
papers  upon  the  subject  of  excessive  preservation  of  game  and  its 
results— of  course,  only  as  naturalists — and  upon  the  diseasoa 
thereby  produced,  and  even  its  eflfects  on  the  farming  interest.  If 
we  have  a  member  or  two  who  are  large  land-owners  and  gaiuo 
preservers,  I  shall  be  happy  to  help  them  in  getting  up  a  discus- 
sion, not  upon  the  holy  crocodile  or  ibis  of  Egypt,  but  ujK)n  the 
holy  pheasant  and  sacred  partridge  of  present  times. 

In  all  these  ways  there  seems  to  be  plenty  of  work  laid  out  fur  us. 
There  is  a  gi*eat  interest  rising  up  in  all  departments  of  natuml 
history,  and  all  departments  of  science. 

In  regard  to  the  question  of  origin  of  species,  upon  which  Mr. 
Wallace  has  given  us  certain  information,  there  is  tlie  light  thrown 
upon  it  by  fancy  domesticated  animals.  We  have  the  canary, 
pigeons,  sheep,  and  cattle,  and  it  strikes  mo  we  might  g(it  ])ap(jr8 
and  even  facts  that  might  be  of  great  interest ;  and  1  don't  see  why 
we  should  not  take  our  share  in  the  great  battle  of  sju'cics.  Wo 
might  get  some  honourable  wounds,  or  might  come  out  with  honour- 
able spurs,  but  that  battle  is  going  on  and  must  bo  fought  out ;  imd 
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therefore,  if  we  can  have  some  discussion  on  the  subject  our  Society 
will  be  all  the  more  animated,  and  possibly  we  might  add  a  little  to 
the  progress  of  science  in  this  particular. 

Then  as  to  fish,  we  have  a  capital  river,  besides  the  broads,  and  I 
do  not  know  any  spot  in  the  country,  till  you  go  to  the  lakes,  where 
ichthyology  could  be  better  studied. 

Then  as  to  expeditions,  we  propose  next  month  to  go  over  to  see 
the  Scoulton  gulls ;  or  to  Horstead,  either  with  or  without  our 
geological  Mends.  Those  expeditions,  I  hope,  will  present  great 
variety  of  interest.  We  have  one  feature  which  does  not  occur,  I 
believe,  amongst  the  geologists — we  have  admitted  the  ladies 
amongst  us,  not  out  of  compliment  or  flattery,  nor  yet  upon  the 
principle  of  Miss  Lydia  Becker,  but  I  do  hope  they  will  attend,  and 
that  we  will  get  information  and  co-operation  from  them,  and  that 
we  shall  have  them  accompanying  us  on  our  expeditions. 

I  have  laid  before  you  what  seems  to  me  a  rough  sketch  of  the 
various  Unes  in  which  our  Society  may  direct  its  efforts.  Professor 
Huxley  told  us  the  other  day  that  all  naturalists  are,  by  character 
and  by  nature,  huntsmen.  I  believe  Huxley  is  right.  All  natural- 
ists and  lovers  of  nature  are  in  some  degree  inspired  with  a  love  of 
hunting.  It  is  a  glorious  excitement  and  a  glorious  pursuit,  only 
let  us  remember  that  we  are  students,  and  that  it  takes  many  facts 
to  make  a  truth — ^many  facts  must  be  gathered  together  into  your 
crucible,  and  the  fire  of  patient  investigation  applied  to  them,  be- 
fore you  get  the  little  shining  globule  of  truth. 

We  shall  require  the  assistance  of  the  members  of  all  parts  of  our 
Society;  we  shall  require  careful,  patient  help,  a^d  hai*d  work, 
which  is  the  work  most  healthy,  most  exciting,  and  most  uniting. 
The  work  done  by  our  fathers  and  predecessors  will  be  useful  to  us, 
but  we  shall  have  to  verify  it  and  take  nothing  upon  trust,  and  we 
must  also  try  to  get  some  new  facts  for  ourselves.  The  works  we 
study  are  the  works  of  Him  to  whom  nothing  is  small  and  nothing 
too  large — nothing  so  great  but  that  it  is  made  up  of  what  is  small, 
minute,  and  infiniteeimal 
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ON  THE  DIVISION  OF  THE  COUXTY  FOR  BOTA^'ICAL 

PUEPOSE& 

Bt  Hbbbbbt  D.  Gkldabt. 

Eta  J  Apra  f^th^  1869. 

OuB  secretaiy  has  asked  me  to  address  a  few  voids  to  you  Uvnight^ 
and  I  do  80  Teiy  wfllin^y,  as  by  so  doing  I  gain  the  opportunity 
of  bringing  before  yon  a  point  of  order  and  method  in  studying 
ihe  natoial  histoiy  of  our  county,  which  I  think  of  considorablo 
importance ;  and,  if  I  may  be  allowed  to  say  so,  I  am  quito  certain 
that  on  the  amount  of  method  that  we  infuse  into  our  procetxlini;^ 
will  depend  our  usefulness  and  success  as  a  society,  or,  at  any  rate, 
ihe  amount  of  influence  which  we  shall  bring  to  bear  upim  the 
progress  of  systematic  science,  and  I  need  hardly  say  that  I  do  not 
regard  desultory  unsystematic  scientific  observations  as  of  any  use 
whatever.  In  fact,  method  is  to  the  man  of  science  what  discipliuo 
is  to  the  soldier — ^without  method  a  man  of  science  is  a  more 
dabbler,  who  gets  in  both  his  own  and  other  people's  way  and 
hinders  what  he  hopes  to  forward — just  as  armed  men,  who  know 
neither  their  duty  nor  their  places,  become  but  a  mob,  more 
dangerous  to  each  other  than  to  anyone  else.  I  take  it  for  grautoil 
that  the  formation  of  full  and  correct  lists  of  the  species  of  every 
branch  of  natural  history  indigenous  to  or  occurring  in  the  oo\inty 
will  form  no  inconsiderable  part  of  the  objects  of  our  society,  and 
I  am  anxious  that  the  lists  so  formed  should  be  not  only  recordH  of 
the  mere  occurrence  of  an  individual  species  within  tlio  linuts  of 
the  county,  but  also  a  fair  index  of  the  comparative  rarity  and 
extent  of  distribution  of  that  species  throughout  its  area. 

In  order  to  do  this  it  is  necessary  to  divide  the  county  into 
districts,  and  to  bring  the  full  weight  of  the  socinty  to  boar  upon 
the  subject,  it  will  be  necessary  that  all  the  membcsrs  should  a<lopt 
the  same  divisions,  as  otherwise  a  list  made  by  one  momlNir  will 
require  translation,  or,  at  all  events  transcription,  before  it  vm\  Ui 
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compared  with  that  of  another  member  who  has  chosen  a  different 
plan  of  dividing  the  county ;  and,  if  possible,  it  would  be  very 
desirable  for  the  society  to  adopt  a  definite  division  as  the  basis 
of  its  local  lists. 

Now,  there  are  two  ways  of  making  such  a  division  of  any  given 
space.  The  first  and  best,  where  it  can  be  used,  is  to  take 
advantage  of  natural  boundaries,  such  as  ranges  of  hills  or  rivers, 
which  .may  make  an  actual  difference  of  position,  or  of  condition  in 
the  portions  divided.  The  second  is  to  make  a  purely  arbitrary  or 
artificial  division,  which  shall  merely  map  out  the  area  into 
convenient  districts,  with  as  much  regard  to  difference  of  character 
in  those  districts  as  may  be  attainable. 

The  first  of  these  two  ways  is  unfortunately  impossible  in  our 
own  county — there  are  no  great  rivers  or  leading  lines  of  hiUs  that 
can  be  taken  advantage  of  for  its  division,  and  we  are  of  necessity 
obliged  to  fall  back  upon  purely  arbitrary  divisions. 

The  system  of  division  which  I  propose  that  the  society  should 
adopt  was  originated  by  the  Rev.  George  Munford,  in  his  list  of 
plants  found  in  Norfolk,  published  in  White's  Directory.  He  thus 
describes  it : — "  To  mark  the  distribution  of  species  throughout 
the  county  I  have  divided  it  into  four  parts,  and  shall  briefly 
mention  the  prevailing  strata  of  each  part  as  we  proceed. 

"First. — ^The  eastern  division  (marked  E  in  the  map)*  whose 
western  side  has  for  its  boundary  an  imaginary  line  running  north 
and  south  from  Cromer  to  a  little  east  of  Harleston.  This  division 
contains  the  alluvium  of  the  valleys  of  the  Yare,  the  Bure,  and 
the  Waveney ;  the  blue  clay  which  occupies  the  higher  ground  of 
the  same  valleys,  next  to  which  we  meet  with  the  larger  part  of 
the  crag  formation,  and  then  a  small  portion  of  the  upper  chalk  at 
the  south-western  corner  of  the  division. 

"  Second. — The  central  division,  separated  into  northern  central 
(marked  N.C.  in  the  map) ;  and  Third,  southern  central  (marked 
S.C.  in  the  map)  by  an  imaginary  line  running  east  and  west  from 
Norwich  to  Swaffham,  both  having  for  their  western  boundary 
another  imaginary  line,  passing  north  and  south  from  Brancaster  to 
two  or  three  miles  west  of  Thetford.  These  divisions,  with  the 
exception  of  the  north-east  comer,  which  is  crag,  lie  entirely  on 
the  upper  and  medial  chalk  formations. 

*  The  map  referred  to  was  produced  at  the  meetLog. 
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"  Fourth. — The  western  division  (marked  W.  on  the  map)  which 
comprises  all  that  remains  of  the  county,  and  contains  geological 
features  of  a  much  more  varied  kind.  Thus  the  north-east  corner 
is  occupied  by  a  small  portion  of  the  medial  chalk,  to  which 
succeeds  a  belt  of  the  hard  chalk,  running  from  Hunstanton  to  the 
banks  of  the  Little  Ouse,  then  follows  a  narrower  belt  of  the  chalk 
marl,  succeeded  by  about  the  same  width  of  greensand  or  carstone, 
and  the  series  ends  with  a  very  narrow  line  of  Kimmeridge  clay 
and  Oolite,  which  runs  from  Heacham  until  it  nearly  reaches  the 
Wissey.  The  extreme  west  of  the  county  is  occupied  by  the 
alluYium  of  Marshland  and  of  the  valleys  of  the  Ouse,  the 
Wissey,  and  the  Nar." 

This  is  Mr.  Munford's  account  of  his  divisions,  but  I  think  the 
main  characteristics  of  them  may  be  summed  up  very  shortly. 
The  eastern  division  contains  the  whole  of  the  broad  country ;  the 
western  the  whole  of  the  fen  country,  and  the  central  divisions 
consist  entirely  of  the  high  land  lying  between  those  two  districts. 

I  have  myself  made  use  of  these  divisions  in  keeping  my  own 
list  of  the  Flora  of  the  county,  and  am  quite  satisfied  with  them. 
The  main  objections  I  expect  to  fliid  raised  against  them  is  that 
they  are  too  few,  but  I  think  this  is  the  right  side  on  which  to 
err ;  and  as  an  example  of  much  greater  sub-division  of  a  county, 
and,  if  I  may  venture  to  say  so,  of  excess  of  sub-division,  I  have 
here  Professor  Babington's  map  of  Cambridgeshire,  in  which  that 
county,  though  only  two-fifths  of  the  size  of  Norfolk,  is  cut  up 
into  eight  divisions,  each  numbered  and  named  after  the  principal 
place  within  it ;  in  this  case  we  must  remember  that  the  division 
is  immensely  aided  by  the  rivers  and  drains  which  intersect  the 
county,  most  of  the  boundaries  of  the  dbtricts  being  formed  by 
them. 

There  is  'one  other  point  of  method  to  which  I  beg  to  call  your 
attention — it  is  the  absolute  necessity  in  all  lists  of  using  the 
authority  after  the  specific  name.  As  a  proof  of  this  we  need  go 
no  further  down  the  list  of  plants  than  the  genus  Viola^  in  which 
the  species  "  canina  "  used  without  authority  means,  according  to 
the  third  edition  of  English  Botany^  at  least  three  different  plants, 
viz.  : — 

V,  canvM  L.=Sylvatica  Fries,  and  includes  subspec.    Riviniana 

Reich. 
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V,  cojiina  J?a2^.=Painila  Yill,  and  includes   flavicomia  Sul 

which  is  '^  canina  "  of  many  authors. 

The  omission  of  authorities^  in  fact,  renders  any  list  of  species 
entirely  useless  and  leads  to  endless  confusion. 

After  a  discussion,  the  division  of  the  county,  as  suggested  in 
Mr.  Geldart's  paper,  was  adopted  by  the  Society  for  botanical 
purposes,  and  the  thanks  of  the  meeting  voted  to  Mr.  Geldait  for 
his  paper. 


III. 

STRAY  NOTES  ON  JSTORFOLK  AND  SUFFOLK 

MAMMALIA. 

By  J.  H.  Gurnet,  F.Z.S. 

Bead  26th  May,  1869, 

High-flying  Bat  (Vespeiiilio  noctida.)  This  bat,  so  far  as  I 
have  observed,  always  inhabits  hollow  trees  rather  than  buildings. 
I  have  found  it  usually  in  old  hollow  ash.  When  the  females 
have  young,  they  form  numerous  colonies,  in  which,  I  believe, 
there  are  no  males ;  the  females,  if  then  disturbed,  will  fly  out 
with  their  young  ones  clinging  to  them ;  the  males  live  at  that 
season  by  themselves  in  much  smaller  communities.  These  bats, 
about  half  an  hour  before  commencing  their  evening  flight,  keep 
up  a  continuous  chirping,  which  may  be  heard  by  a  person  walking 
under  the  trees  which  they  inhabit.  It  would  be  interesting  to 
ascertain  whether  the  sexes  continue  in  separate  communities 
throughout  the  year. 

PiPiSTRBLLB  Bat  (Vespertilio  pipistrellus,)  Gregarious  by  day 
in  roofis  of  buildings,  under  leads,  <&c.,  but  never,  so  far  as  I  know, 
in  trees.  It  would  be  curious  to  ascertain  whether  the  sexes  in  this 
bat  also  form  separate  communities. 

Long-bared  Bat  (Plecotus  auritus,)  I  believe  this  bat  also  fire- 
quents  buildings,  and  occasionally  hollow  trees,  but  it  is  less  gre- 
garious than  the  Pipistrelle. 


-s>^ 


m.  sm^  fpeankcn  uDder  the  bnk  of  a  pciHiri  citk  «i  Eastcn  ;  lad 
am  inianBod  thai  k  bwlie^aeTcnl  izmss  enptnTHi  in  the  imi^I^ 
IxMuiiood  d  HwifflffL 

It  voold  he  jasbenedDg  to  ascntuB  ivhii  oiher  ipeow  of  hat 


Pen  MixTKV  (Marf^  aHftvm,)  Bibch  ICoaiar  (JfoiiiAP 
JoimL)  Danng  the  latter  part  of  the  lass  cesaimr  *^  Marten  Cati** 
existed  in  Brooke  Wood,  as  I  vaa  mfonned  hy  an  old  woodman, 
now  deceased,  who  wk  ciii{doTed  there  in  that  capacity  in  his 
youth. 

If  my  recollection  does  not  deeeiTe  me,  the  late  Jehoshaphat 
Postle,  Esq.,  of  Colney,  had  in  his  collection  a  stuffed  Norfolk 
specimen  of  the  marten. 

It  is  prohaUy  impossible  now  to  ascertain  to  which  of  the  two 
Toces  of  marten  found  in  Great  Bdtain  those  which  fonneriy 
inhabited  Norfolk  belonged. 

Stoat  (Mudela  erminea,)  A  gamekeeper  at  Northiepps 
having  missed  some  pheasant's  ^gs  from  a  nest  on  the  top  of  a 
bank  next  a  plantation,  watched  the  place,  and  observed  a  stoat 
take  an  ^g  ont  of  the  nest,  and  cany  it  without  breaking  it  along 
the  top  of  the  bank  to  its  hole  several  yards  off:  the  hole  was  dog 
ont^  and  in  it  weie  found  all  the  other  missing  ^;g8  unbroken, 
except  a  slight  puncture  made  by  the  stoat's  teeth  in  carrying  them 
to  its  hole. 

The  stoat  is  called  "  lobster  "  in  Norfolk — a  name  which,  it  has 
been  suggested,  may  have  been  originally  ''  leapster,'*  and  given  to 
it  from  its  habit  of  progressing  by  a  succession  of  leaps  or  bounds. 
The  stoat  frequently  becomes  white  in  Norfolk  during  the  winter 
months,  as  it  always  does  in  the  Arctic  regions. 

Weasel  (Mustela  vulgaris.)  The  difference  of  size  in  the  soxoa 
of  this  animal  is  very  remarkable ;  the  females,  which  are  much 
smaller  than  the  males,  are  called  *'  mouse-hunters  *'  in  Norfolk. 

A  female  weasel  was  once  seen  at  Earlham  in  tlio  act  of  attacking 
a  half-grown  rabbit,  by  biting  it  behind  the  oar ;  both  animals 

*  1  am  indebted  for  valuable  infonnation  respecting  this  and  some  other 
species,  of  which  1  have  availed  myself,  to  the  kindness  of  Mr.  Crowfoott 
of  Beocles. 
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were  Idlled  at  one  shot,  and  stuffed  in  the  attitude  in  which  they 
were  observed  before  the  shot  was  fired. 

Otter  (Lutra  vulgaris.)  The  tracks  of  otters  are  frequently  to 
be  seen  in  the  snow  in  winter  on  the  banks  of  rivers  which  they 
frequent.  Otters  are  said  in  Norfolk  to  fi^h  up  stream  when  they 
go  out  on  their  nocturnal  expeditions,  and  to  return  down  stream 
to  their  sleeping  places.  They  often  travel  many  miles  in  the 
night,  and  I  recollect  one  being  traced  by  its  tracks  in  the  snow 
from  Wramplingham  to  Eaton ;  it  had  pursued  the  windings  of 
the  Yare  during  the  whole  distance,  but  frequently  landing  and 
running  along  the  bank,  had  made  the  ti-acks  which  were  thus 
followed. 

I  once  traced  an  otter  on  a  snowy  morning  in  February  from 
Earlham  to  Keswick,  when  its  retreat  was  discovered  under  the 
floor  of  a  bathing  house,  and  the  otter  was  shot  after  being  turned 
out  from  its  retreat  by  a  dog.  It  proved  a  female,  and  as  it  had 
evidently  given  suck,  its  retreat  was  examined,  and  a  single  young 
one  was  found  in  a  small  nest  composed  of  ivy  leaves.  The  found- 
ling was  suckled  by  a  bitch  which  had  lost  her  pups,  and  progressed 
very  well  till  it  was  about  half-grown,  when  an  attempt  was  made 
to  wean  it,  which  proved  unsuccessful,  and  the  otter  (which  had 
become  very  tame)  sickened  and  died. 

Otters  often  leave  the  neighbourhood  of  the  water  during  their 
rambles,  especially  when  crossing  from  one  stream  to  the  other. 
In  the  parish  of  Easton,  they  were  in  the  habit  of  thus  crossing 
from  the  Yare  to  the  Tudd,  and  from  the  Tudd  to  the  Wensum ; 
and  I  knew  two  instances  of  otters  being  captured  on  high  ground 
at  Easton,  apparently  whilst  performing  such  journeys. 

During  a  hard  winter  many  years  since,  a  large  male  otter 
attacked  and  killed  a  sheep  in  a  field  at  a  considerable  distance 
from  any  stream,  at  Briston,  in  Norfolk  ;  and  a  man  who  brought 
some  turnips  to  the  flock,  found  the  otter  regaling  itself  on  its 
victim,  and  killed  it  with  the  tail-board  of  the  tumbril  in  which 
he  had  brought  the  turnips  to  the  sheep.  Otters  do  not  ex- 
clusively frequent  secluded  localities.  I  once  saw  a  female  and 
her  young,  which  had  been  captured  under  the  floor  of  a  bathing 
house  at  Heigham,  and  the  late  Mr.  Horton  once  found  and  kUled 
an  otter  in  his  dyeing  yard  in  Norwich,  adjoining  the  Wensum. 
I  once  saw  two  otters,  nearly  full-grown,  which  were  found  together 
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(both  drowned)  in  a  bow-net  set  for  pike  at  the  mouth  of  a  meadow 
drain  ox>ening  into  the  Yare  at  Cringleford. 

Badger  (Meles  taxus.)  The  badger  I  suppose  to  be  nearly 
extinct  in  Norfolk.  A  fine  specimen  was  captured  about  ten  years 
since  at  Intwood,  being  dug  out  of  its  burrow  in  a  plantation  in 
that  parish ;  and  in  1868  a  badger  was  trapped  at  Somerton,  which 
dragged  the  trap  to  a  distance  of  four  miles,  where  it  was  found 
dead  in  a  sheep-fold,  with  the  trap  fastened  to  one  of  its  legs. 

Hedgehog  (Erinaceus  etiropmm,)  The  hedgehog  appears  to 
hunt  by  scent.  I  once  saw  a  hedgehog  caught  by  the  nose  in  a 
gamekeeper's  steel  trap,  the  bait  being  a  piece  of  carrion  on  the 
top  of  a  stick  about  twelve  inches  high,  which  was  stuck  upright 
in  the  ground  near  the  trap.  I  once  knew  a  Scotch  terrier  which 
was  indefatigable  in  hunting  for  hedgehogs,  though  it  could  never 
be  induced  to  pay  any  attention  to  rats,  rabbits,  or  any  other 
object  of  pursuit,  except  the  hedgehog. 

Common  Mole  (Talpa  vulgaris,)  The  late  Mr.  James  Dix,  of 
Tivetshall,  had  a  spaniel  that  constantly  accompanied  him  in  his 
morning  walks  over  his  farm,  which  he  was  in  the  habit  of  making 
at  a  very  early  hour.  This  dog  was  always  on  the  look  out  for  the 
working  of  the  moles  during  the  early  morning,  and  when  he  saw 
the  suiface  mould  being  moved  by  a  mole,  would  plunge  his 
muzzle  into  the  soil,  and  seldom,  if  ever,  failed  to  secure  the  mole, 
which  it  seemed  to  be  the  dog's  especial  delight  thus  to  capture. 

Water  Shrew  (Sorex  fodiena.)  I  never  saw  a  Norfolk  speci- 
men of  this  shrew,  but  I  once  saw  one  from  Oulton,  near  Lowestoft. 

Oared  Shrew  (Sorex  remifer,)  I  have  met  with  this  species 
at  Keswick  and  at  Stoke  Holy  Cross.  When  it  is  playing  on  the 
surface  of  a  pond  in  a  summer  evening,  it  exhibits  a  degree  of 
activity  which  is  perfectly  marvellous.  I  am  informed  that  this 
species  has  also  occurred  at  Gillingham  and  at  Fakenham. 

Common  Shrew  (Sorex  araneiis,)  Many  years  ago  I  saw  a 
very  small  shrew  swimming  in  a  marsh  inside  the  sea  bank  on  the 
Cley  side  of  Salthouse  marshes.  I  succeeded  in  capturing  it,  and 
sent  it  to  the  late  Mr.  Yarrell,  who  pronounced  it  to  be  a  specimen 
of  the  common  shrew ;  but  I  have  always  had  some  doubts  of  the 
identification  being  correct,  and  mention  the  circumstance  as  one 
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which  may  suggest  further  investigation.  It  is  well  known  that 
shrews  attack  and  devour  frogs,  and  the  late  Mr.  John  Edwards, 
of  Stoke  Holy  Cross,  informed  me  that  he  was  once  a  witness  of 
such  a  combat.  It  is  remarkable  that  though  cats  will  not  eat 
shrews,  they  are  constantly  devoured  by  the  barn  owl. 

Bank  Yole  (Arvicolu  pratensis.)  I  am  not  sure  that  this 
vole  occurs  in  I^orfolk ;  but  I  once  saw  a  vole  which  was  taken 
from  a  kestrel's  nest  at  Earlham,  and  which  appeared  to  me  at  the 
time,  on  a  cursory  examination,  to  belong  to  this  species,  rather 
than  to  its  commoner  congener,  the  short-tailed  vole,  and  I  there- 
fore think  the  point  of  whether  this  is  really  a  Norfolk  species  or 
not,  worthy  of  further  investigation. 

Harvest  Mouse  {Mua  messorius,)  I  have  met  with  this  some- 
what local  species  at  Catton,  and  I  have  been  informed  that  its 
nest  has  been  taken  two  or  three  times  amongst  tall  sedges,  on  the 
banks  of  the  Waveney,  opposite  Beccles.  These  nests  were  of 
the  usual  globular  form,  and  were  almost  entirely  composed  of 
the  leaf  of  the  reed  (arundo  phragmites,) 

The  Habe  (Lepus  timidus.)  Grey  varieties  of  the  common 
hare  have  been  occasionally  killed  in  Norfolk,  also  specimens  of 
the  ordinary  colour,  with  the  face  white ;  but  a  still  scarcer  and 
more  remarkable  variety  is  a  perfectly  black  hare,  which  was  killed 
at  Denham,  in  Suffolk,  and  is  in  the  possession  of  Sir  E.  C. 
Kerrison,  Bart. 

Babbit  {Lepus  cuniculus,)  Black  rabbits  have  occasionally 
occurred  in  the  neighbourhood  of  Cromer,  and  they  are  also  to  be 
found,  amongst  those  of  the  ordinary  colour,  on  Corton  Denes, 
near  Lowestoft,  where  I  once  shot  one  which  was  decorated  with 
alternate  black  and  grey  markings  like  a  Cyprus  cat. 

Black  rabbits  appear  to  have  existed  anciently  in  Norfolk,  as 
they  are  mentioned  in  one  of  the  Paston  letters,  where  the  writer 
applies  to  a  friend  for  some  rabbits  to  turn  down  for  stock  at 
Oxnead.  This  curious  letter  also  refers  to  the  practice  of  warreners 
hanging  up  in  terrorem  the  vermin  which  they  killed — a  proto- 
type of  the  modem  **  gamekeeper's  gibbet." 

The  above  very  desultory  notes  on  a  few  of  the  Norfolk  Mam- 
nuJia  may  perhaps  be  of  some  little  service  as  indicating  points 
worthy  of  further  investigation,  and  have  been  committed  to  paper 
in  the  hope  that  such  may  prove  to  be  the  case. 
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TV. 

ON  THE  LARVA  OF  AN  UNKNOWN  LEPIDOPTEROUS 
INSECT,  FOUND   IN  THE  BARLEY  CROP  OF  1868. 

By  C.  G.  Barrbtt. 

Read  June  29thy  1869, 

DuRiNO  the  past  winter  my  attention  has  been  much  directed  to 
the  ravages  of  some  insect  in  barley.  The  last  year's  crop  of  that 
grain  was,  in  consequence  of  the  great  heat  of  the  season,  exceedingly 
hard  and  heavy,  as  well  as  plump  and  full ;  but  in  the  process  of 
malting,  some  of  these  large  plump  grains  were  observed  to  dec&y, 
and  become  mouldy,  instead  of  germinating;  to  float  on  the 
surface  of  the  water  in  the  cistern,  or  even  to  be  blown  out  with 
the  light  grains  and  rubbish  by  the  blowing  machine.  These 
grains  were  found,  on  examination,  to  be  perforated  at  the  upper 
end,  and  bored  through  their  entire  length,  but  not  entirely 
emptied.  An  experienced  brewer  and  m&dtster  in  this  dty,  who 
was  the  first  to  point  them  out  to  me,  assured  me  that  the  mischief 
was  not  the  work  of  the  com  weevil  (Sitophilits  granariiuf),  with 
the  ravages  of  which  he  was  well  acquainted;  that  this  insect, 
when  it  attacked  a  grain,  usually  cleared  it  out,  leaving  only  the 
husk,  and  that  it  did  its  work  in  the  granaries  during  the  winter 
and  spring.  The  grain  in  question,  however,  had  never  been 
stored,  but  was  brought  to  the  malt-house  directly  on  being 
threshed.  It  appears  obvious,  therefore,  that  this  mischief  was 
done  either  in  the  field  or  in  the  stack,  and  this  will  account  for 
the  fjEict  that  the  perforation  is  in  every  instance  at  the  upper  end 
of  the  grain,  and  not  at  that  which  was  attached  to  the  ear.  In 
most  of  these  hollowed  grains  I  find  the  perforation  empty,  evi- 
dently from  the  entrance  being  so  wide  that  any  frass  would  be 
readily  shaken  out,  but  a  few  still  contain  the  excrement  of,  to  aU 
appearance,  a  Lepidopterous  larva,  and  in  two  instances  I  was  so 
fortunate  as  to  find  a  dead  and  shrivelled  larva,  evidently  Lepid- 


28 

opterous,  but  not  recognisable,  wbile  in  other  grains  portions  of 
exceedingly  delicate  pupa  skins  have  occurred,  in  some  cases 
doubtful,  but  in  others  showing  unmistakeably  the  two  anal  points 
found  only  in  some  of  the  Diptera. 

The  difficulty,  therefore,  becomes  complicated,  since  there  are 
distinct  indications  of  two  different  insects,  belonging  to  different 
orders.  That  one  assailant  may  be  a  small  moth  one  can  easily 
understand,  but  it  is  very  difficult  to  comprehend  how  a  Dipterous 
larva  (footless)  of  the  family  Tipulidse,  to  which  the  pupa  skins 
appear  to  belong,  can  manage  to  eat  out  the  hard  substance  of  a 
grain  of  barley,  and  the  supposition  that  it  might  have  been  done 
while  the  grain  is  soft,  is  disposed  of  by  the  plump  soundness  of 
the  grain  and  the  condition  of  the  remaining  farinaceous  substance. 

That  the  Dipterous  insect  can  be  a  parasite  on  the  larva  of  the 
Lepidopterous,  is  hardly  possible,  since  such  a  habit  does  not  seem 
to  be  known  among  the  Tipulidae,  and  the  really  parasitic  Diptera, 
such  as  Musca,  form  a  perfectly  amorphous  pupa.  All  the 
Dipterous  pests  of  grain  yet  known,  as  I  am  informed,  such  as  the 
Hessian  fly,  attack  the  grain  when  in  blossom,  and  destroy  fructifi- 
cation by  laying  their  eggs  in  the  corolla  of  flower,  or  else  by 
boring  into  the  stem  and  causing  it  to  wither.  Specimens  of  the 
injured  grains,  which  I  have  submitted  to  Mr.  Rye,  the  well-known 
Coleopterist,  have  been  carefully  examined  by  him,  and  although 
he  enumerates  no  less  than  eight  species  of  beetles  which  feed  on 
grain,  he  came  to  the  conclusion,  before  the  dead  larva  or  pupa 
skins  were  discovered,  that  the  offender  was  not  Coleopterous.  He 
moreover  very  kindly  examined  works  on  the  subject  by  Kirby 
and  Spence,  Westwood,  Kollar,  and  Hagen,  and  some  of  Curtis's 
papers,  but  without  obtaining  any  light  upon  this  subject  If  the 
grain  had  laid  in  the  granary  it  would  have  been  possible  that  the 
larva  of  Tinea  granella,  a  small  moth,  had  done  the  mischief; 
but  in  this  case  there  would  almost  certainly  be  galleries  of  silk 
joining  the  grains  together,  and  they  would  be  gnawed  indifferently 
from  either  end.  Moreover,  Tinea  granella,  as  far  as  I  am  aware, 
seldom  or  never  attacks  grain  in  the  field  or  the  stack. 

Qelchia  eerealella,  another  minute  moth,  on  the  other  hand,  is, 
I  believe,  a  field-feeder,  and  possibly  may  be  the  culprit  in  this 
case^  but  I  have  been  unable  to  ascertain  exactly  its  mode  of 
feeding.     It  is  reported  as  a  great  peet  on  the  continent,  but  is  in 
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this  country  fortunately  so  rare  that  its  occurrence  would  be  a 
matter  of  great  interest  to  Lepidopterists.  In  conclusion,  I  may 
say  that  every  sample  of  barley  which  I  have  examined  during  the 
past  autumn  and  winter  has  contained  the  injured  grains,  so  that 
the  pest,  whatever  it  is,  would  seem  to  have  become  common  all  at 
once  in  this  part  of  the  country ;  and  I,  therefore,  am  anxious  to 
induce  those  who  have  the  opportunity,  to  carefully  examine  the 
barley  crops  towards  next  harvest,  that  we  may,  if  possible, 
elucidate  the  history  of  this  new  enemy  or  enemies,  and  ascertain 
whether  there  is  any  possibility  of  checking  the  mischief — and  to 
that  end  any  information  obtained  will  be  very  acceptable  to  me. 


V. 

ON    THE    STUDY    OF    ENTOMOLOGY. 

By  W.  M.  Crowfoot. 

Read  January  29th^  1869, 

Mr.  President,  Ladies,  and  Gentlemen, 

I  feel  that  the  short  paper  which  I  am  about  to  read  to  you  re- 
quires a  word  of  apology  from  me.  When  requested  by  your 
President  to  assist  him  during  his  year  of  ofl&ce,  by  contributing  a 
paper,  I  told  him  at  once  that  I  feared  my  various  engagements 
would  not  give  me  time  to  make  any  original  observations,  and  that, 
therefore,  he  must  not  expect  any  new  and  hitherto  unrevealed 
fects  from  me.  All  indeed  that  I  could  promise  to  lay  before  this 
Society  was  a  few  suggestions  as  to  the  prosecution  of  a  special 
branch  of  natural  history,  to  which  I  have  myself  paid  a  little 
attention,  viz. — entomology,  and  at  the  commencement  of  a  Society 
like  the  present,  I  thought  that  possibly  some  few  hints  as  to  what 
appear  to  me  to  be  the  most  important  objects  of  entomological 
study  would  be  acceptable  to  the  junior  Members,  and  as  it  is  for 
them  that  my  remarks  are  especially  intended  I  must  crave  the 
indulgence  of  any  experienced  entomologists  who  may  be  present  this 
evening.  I  shall  not  take  up  your  time  by  describing  the  apparatus 
required,  or  the  methods  to  be  adopted  for  capturing  and  preserving 
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insects,  as  these  can  be  learnt  from  any  text  book,  but  I  would 
rather  point  out  those  paths  of  research  which  may  be  most  profit- 
ably followed,  by  those  who  intend  to  devote  themselves  to  this 
branch  of  natural  history.  At  the  risk  of  appearing  somewhat 
pedantic,  I  shall  divide  the  work  of  the  entomologist  into  three  por- 
tions, according  as  it  has  reference  to  the  anatomy,  the  physiology^ 
or  the  zoology  of  insects,  and  under  each  of  these  three  heads  I  will 
make  a  few  remarks. 

The  anatomy  of  insects  Ib  a  most  interesting  study,  but  as  it 
must  mainly  be  conducted  with  the  assistance  of  the  microscope, 
papers  on  this  subject  would  perhaps  more  properly  be  read 
before  the  microscopic  society.  I  shall  therefore  not  enter  at  all 
upon  this  branch  of  the  study,  but  would  simply  remind  young 
entomologists,  that  it  is  absolutely  necessary  that  they  should  have 
some  knowledge  of  the  structure  of  insects,  in  order  that  they  may 
understand  the  distinctions  between  the  different  orders,  families, 
genera,  and  species,  and  be  able  to  describe  correctly  any  new  cater- 
pillars or  perfect  insect  which  they  may  be  fortunate  enough  to 
meet  with. 

By  the  physiology  of  insects  I  mean  the  study  of  their  lives,  and 
the  mode  of  action  of  the  complex  mechanism  of  their  bodies,  and 
to  this  subject  I  would  particularly  direct  the  attention  of  my 
hearers.  Up  to  a  very  recent  period  British  entomologists  had  paid 
but  very  little  attention  to  the  life  histories  of  insects ;  the  eggs, 
larvsB,  and  chrysalides  of  a  great  number  of  even  our  commonest 
Lepidoptera  were  quite  unknown  in  this  country,  and  descriptions 
and  figures  of  the  caterpillars  were  copied  from  the  works  of  foreign 
observers.  During  the  last  few  years,  however,  much  has  been  done, 
especially  in  working  out  the  life  histories  of  the  fen  insects,  and  a 
portion  of  this  work,  at  least  will  I  hope,  be  accomplished  by 
Members  of  this  Society.  There  are  many  advantages  to  be  derived 
from  this  pursuit.  In  the  first  place  it  encourages  habits  of  close 
and  careful  observation,  for  it  should  be  remembered  that  no 
scientific  truth  is  so  trivial  or  unimportant  as  to  be  unworthy  of 
observation,  and  it  is  remarkable  on  what  very  slight  physiological 
causes  very  important  practical  results  are  sometimes  dependent. 
In  the  second  place  it  tends  to  prevent  the  entomologist  from 
degenerating  into  a  mere  collector.  There  is  always  a  fear  lest  we 
should  forget  that  the  great  end  to  be  kept  in  view  is  to  add  to 
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scientific  knowledge,  and  not  meiely  to  fill  oar  cabinets  with  beau- 
tiful objects.  Lastly,  by  breeding  insects  firom  the  eigg,  and  thus 
working  out  their  life  histories,  we  are  in  little  danger  of  exteimi- 
nating  a  rare  species,  but  on  the  contrary  are  rather  tending  to  its 
preservation,  as  by  care  and  attention  a  much  larger  number  of 
indiyidaals  may  be  reared  firom  a  given  batch  of  eggs,  than  would 
in  a  state  of  nature  have  come  to  maturity,  owing  to  the  protection 
which  in  confinement  is  afforded  them  against  their  many  natural 
enemies. 

When  breeding  insects  it  is  desirable  to  keep  a  register,  and  make 
liotes  of  such  circumstances  as  the  position  of  the  eggs,  the  habits 
of  the  caterpillar,  the  time  of  hatching,  &c,  for  these  apparentiy 
trivial  points  are  sometimes  found  to  have  an  important  practical 
bearing.  Thus  e.g,  there  are  two  closely  allied  species  of  moths, 
Bombyx  cynthia  and  Bombyx  paphia,  each  of  which  produces  a 
kind  of  silk.  They  are  inhabitants  of  India  and  China,  and  are 
largely  cultivated  for  the  sake  of  their  produce.  Bombyx  ojmthia 
breeds  readily  in  confinement,  and  judging  by  analogy,  we  should 
have  said  that  Bombyx  paphia  would  have  done  the  same,  but  it 
will  be  found  on  experiment,  that  the  males  of  Bombyx  paphia  are 
so  wild  that  they  cannot  be  tamed,  and  consequentiy  will  not 
breed  when  confined.  This  necessitates  an  entirely  different  treat- 
ment for  these  two  species,  apparentiy  so  closely  allied  by  nature^ 
Bombyx  paphia  is  always  kept  in  the  open  jungle,  and  all  attempts 
to  make  it  breed  in  confinement  have  as  yet  been  unsuccessful. 
Bombyx  cynthia  on  the  other  hand  may  easily  be  reared  in  ordinary 
breeding  cages. 

The  notice  of  these  moths  leads  me  to  mention  another  point 
well  worthy  of  the  attention  of  the  entomological  members  of 
this  Society,  viz.,  the  study  of  the  silk-producing  insects.  Owing 
to  the  disease  which  has  of  late  years  prevailed  so  extensively 
amongst  the  silkworms  of  southern  Europe,  the  silk  crop  has  been 
very  seriously  affected,  and  the  French  government  appointed  a 
very  able  entomologist,  M.  Gurein  Mdneville,  to  introduce  into 
Europe,  and  acclimatize,  if  possible,  new  and  hardy  species  of  silk- 
producing  insects.  He  introduced  thirteen  new  species,  and  of 
these,  two,  viz.,  Bombyx  cynthia  and  Bombyx  ricini,  appear  to  bo 
thoroughly  acclimatized  in  France.  These  insects  are  inhabitants 
of  India  and  Northern  China.     The  remaining  eleven  species  have 
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been  brought — two  from  India,  three  from  America,  one  from 
Japan,  two  from  China,  one  from  Australia,  and  two  from  French 
colonies.  Amongst  English  entomologists.  Dr.  Wallace  has 
devoted  especial  attention  to  this  subject,  and  he  will,  I  know,  be 
most  happy  to  give  information  to  anyone  wishing  to  take  it  up. 
My  own  experience  has  been  but  very  limited.  I  find  that 
Bombyx  cynthia  may  readily  be  reared  in  common  breeding  cages. 
With  the  Japanese  worm,  Bombyx  yamamai,  I  have  not  been  so 
successful,  as  all  my  larva  died  last  year,  but  I  am  trying  it  again 
this  season,  and  hope  to  have  better  luck.  It  seems,  however,  to 
be  much  more  delicate  than  Bombyx  cynthia.  Of  Bombyx 
paphia,  the  insect  which  produces  the  Tusseh  silk,  I  obtained  a 
single  female  from  six  chrysalises  sent  from  India  in  1866.  From 
this  source  I  was  of  course  unable  to  secure  a  brood,  and  a  large 
number  of  chrysalises  which  I  received  the  following  year,  were 
unfortunately  injured  on  the  passage,  and  therefore  did  not  hatch. 

Independently  of  the  stimulus  afforded  by  the  hope  of  adding  a 
really  useful  number  to  our  native  fauna,  these  insects  are  so 
beautiful  and  interesting  both  in  the  larva  and  the  perfect  condition, 
that  their  study  will  amply  repay  the  trouble  bestowed  upon  them. 
Coming  under  this  physiological  section  of  my  paper,  there  are  so 
many  subjects  which  I  hope  will  engage  the  attention  of  members 
of  this  Society,  that  I  can  only  enumerate  two  or  three  more. 

Intimately  connected  with  the  breeding  of  insects  are  the  obser- 
vations which  have  been  made  on  the  effects  of  different  kinds  of 
food  in  the  larva  state  on  the  perfect  insect,  as  for  instance,  the 
production,  by  feeding  the  larva  on  certain  plants,  of  dark 
varieties  of  Amphydasis  betularia,  (the  pepper  moth,)  and 
Arctia  caja,  (the  tiger  moth,)  also  the  effect  of  heat  and  cold 
on  the  retardation  or  acceleration  of  the  pupa  stage,  and  the  size 
of  the  perfect  insect,  of  which  the  hot  summer  of  1868,  afforded 
some  remarkable  instances.  One  occurred  to  myself.  I  captured 
a  specimen  of  the  common  Pieris  napi,  or  green-veined  white,  so 
small,  that  at  first  sight  I  thought  I  had  got  some  rare  species.  It 
measures  only  1  inch  2  lines  across  the  wings,  whereas,  the  ordi- 
nary measurement  of  this  insect  is  1  inch  7,  to  1  inch  11  lines. 

I  observe,  that  several  similar  cases  have  been  recorded  lately, 
and  are  doubtless  to  be  accounted  for  partly  by  insufficiency  of 
food  for  the  larva  owing  to  the  drought,  and  partly  from  heat 
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having  so  rapidly  forced  the  insects  through  the  pupa  stage,  that 
they  had,  so  to  speak,  no  time  to  attain  their  natural  size. 

These  and  kindred  subjects  derive  a  special  interest  from  their 
bearing  on  the  great  question  of  the  origin  of  species.  Another 
obecure  subject  requiring  much  investigation  is  the  periodical 
appearance  of  certain  insects.  Last  year  afforded  numerous  instances 
of  this  fEwt.  To  a  certain  extent  every  insect  is  more  or  less  peri- 
odical in  its  appearance,  and  I  have  frequently  remarked,  in  particu- 
lar seasons,  the  almost  complete  absence  of  what  are  generally 
common  species.  I  believe  it  will  be  found,  on  examination,  that 
a  special  and  different  reason  for  its  periodicity  exists  in  the  case  of 
each  individual  species,  and  it  is  only  by  carefully  studying  its  life 
history  that  we  can  hope  to  ascertain  this  cause.  Thus,  for  instance, 
an  unusually  late  frost  in  May  may  destroy  entire  broods  of  young 
caterpillars,  especially  if  they  be  in  a  delicate  state  from  having 
recently  moulted,  or  in  the  case  of  diurnal  Lepidoptera  a  few  wet 
days  occurring  shortly  after  they  have  emerged  from  the  chrysalis, 
may  effectually  prevent  the  union  of  the  sexes  and  consequently  the 
impregnation  of  the  eggs. 

I  must  leave  this  wide  field  of  physiological  entomology,  and 
glance  briefly  at  a  few  of  the  points  comprised  in  the  last  division  of 
my  subject,  zoological  entomology,  which  will  probably  after  all 
demand  the  greatest  amount  of  attention  from  the  entomological  mem- 
bers of  this  Society.  One  of  their  first  duties,  I  imagine,  will  be 
to  complete,  as  far  as  possible,  the  collection  in  the  museum,  and  I 
would  suggest  that  a  register,  similar  to  the  one  recently  published  by 
Mr.  Carrington,  of  York,  showing  the  locality,  date  of  capture, 
captor's  name,  &c.  be  kept  ^vith  it.  The  occurrence  of  species  new  to 
the  county  will  of  course  be  recorded  and  the  specimens  exhibited. 
The  formation  of  thoroughly  authentic  local  lists,  from  which  I 
hope  in  time  a  complete  insect  fauna  of  the  county  may  be  compiled, 
is  highly  desirable.  The  mapping  out  of  the  distribution  of  differ- 
ent species  is  a  subject  which  should  be  especially  studied,  as  it  may 
assist  us  in  solving  some  of  the  difficult  questions  connected  with  the 
distribution  of  species  generally.  Many  insects  are  almost  as  much  con- 
fined to  certain  localities  as  plants.  Thus  e,g,  I  discovered  that  very  local 
species,  Arge  galathea,  in  1864,  confined  to  a  single  marsh  in  the 
parish  of  Kirby  Cane  ;  the  next  year  it  was  just  as  local  but  it  had 
changed  its  quarters,  having  migrated  to  a  contiguous  marsh.     The 
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following  year  it  had  shifted  again  to  a  third  locality,  and  now  for 
the  last  two  years  it  has  either  disappeared  altogether,  or  chosen  a 
locality  which  I  have  not  heen  able  to  discover.  Other  species 
again  show  just  the  reverse  tendency,  instead  of  being  confined  to 
one  spot,  they  turn  up  singly  under  very  different  circumstances, 
and  in  very  difTerent  places.  Moreover  the  widely  distributed 
species  are  not  such  as  we  should  expect.  I  have  been  much  struck 
in  comparing  Indian  with  European  Lepidoptera,  to  find,  that 
with  the  exception  of  the  painted  lady  (Cynthia  cardui)  which  seems 
to  be  a  cosmopolite,  and  Danais  chrysippus,  there  is  scarcely  one 
amongst  the  active  and  quick  flying  Rhopalocerse  that  is  common  to 
the  two  continents.  On  the  other  hand  amongst  the  Sphingidss, 
many  of  which  are  very  sluggish  insects,  I  tind  two  species  of 
Acherontia,  (Death's  Head  Moth)  scarcely  to  be  distinguished  from 
the  European  one,  while  the  Indian  specimens  of  Sphinx  convolvuli, 
Chserocampa  nerii,  Chaerocampa  celerio,  and  Macroglossa  stella- 
tarum  seem  to  be  identical  with  the  European  ones.  I  think  that 
by  a  careful  study  of  the  distribution  of  insects  over  a  limited  area, 
we  shall  be  more  likely  to  understand  facts  like  these  than  in  any 
other  way,  for  in  all  natural  phenomena  the  laws  which  regulate 
those  of  minor  consequence  and  of  more  limited  prevalence,  govern 
those  also  which  have  a  greater  importance  and  a  more  extended 
influence. 

Practically  speaking.  I  think  that  the  Lepidoptera  of  Norfolk 
at  least  may  be  divided,  according  to  the  localities  they  frequent, 
into  five  groups  : — 

1st.  The  marsh  species.  These,  of  course,  are  more  particularly 
to  be  sought  for  amongst  the  broads  of  East  Norfolk,  and  deserve 
particular  attention,  as  there  are  many  amongst  them  whose  life 
histories  are  not  as  yet  known,  and  which  are  scarcely  to  be  found 
elsewhere  in  England. 

2nd.  The  heath-loving  species.  These  are  also  well  repre- 
sented in  Norfolk,  and  amongst  them  is  a  small  group  of  species, 
including  Lithostege  nivearia,  Acidalia  rubricata,  and  Agrophila 
Bulphuralis,  which  seem  to  be  limited  to  a  narrow  strip  of  country 
on  the  borders  of  Norfolk  and  Sujffolk,  in  the  neighbourhood  of 
Thetford  and  Brandon.  These  insects,  and  .the  cause  of  their 
narrow  limits,  require  investigation. 

^rd.     The  coast  insects.     These  are  found  chiefly  on  the  flat, 
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sandy  portions  of  the  coast  on  the  marrams.  The  lighthouses 
form  most  productive  traps  for  these  species,  and  many  varieties 
may  be  obtained  from  them.  Another  method  for  taking  the 
night  flying  coast  insects  during  the  day,  is  to  kick  the  tufts  of 
manam  grass,  by  which  means  the  nocture  which  conceal  them- 
selves amongst  the  roots  during  the  day,  may  be  dislodged. 

4th.  Forest  insects.  These,  I  think,  will  scarcely  be  found  so 
numerous  in  I^orfolk  as  in  the  neighbouring  county  of  Suffolk. 
Apatuia  iris,  Limenitis  sibylla,  and  the  large  fritillary,  Argynnis 
paphia,  have  not,  I  believe,  as  yet  been  recorded  as  taken  in 
Norfolk ;  but  I  hope  that  by  diligent  search  they  will  be  found, 
as  I  have  met  with  two  out  of  these  three  flne  species  within  a 
couple  of  miles  of  the  border  of  the  county.  Possibly  the  rarity  of 
any  very  old  woods  in  Norfolk  may  account  for  the  absence  of  these 
and  other  forest  species,  as  I  believe  that  insects  will  generally  be 
found  to  be  amongst  the  oldest  inhabitants  of  a  district 

5th  and  lastly,  there  is  a  group  of  insects  which  are  found 
generally  in  the  neighbourhood  of  cultivated  ground,  in  hedge- 
rows, fields,  &c.  These,  of  course,  are  abundant  in  almost  all 
parts  of  the  county.  Amongst  them  are  some  which  deserve  to 
be  studied — not  on  account  of  their  rarity  or  their  beauty — but 
on  account  of  the  injury  which  they  cause  to  the  crops,  and  for 
the  sake  of  devising,  if  possible,  measures  to  check  their  ravages. 

Of  these  Ave  groups  of  lepidoptera,  the  marsh  species  are 
undoubtedly  those  which  are  most  characteristic  of  Norfolk,  and 
which  possess  most  interest  in  the  eyes  of  collectors.  Owing  to 
the  alterations  produced  by  drainage,  these  species  are  fast 
disappearing  from  every  other  part  of  England,  and  it  is  incumbent 
on  the  Norfolk  entomologists  to  work  out  the  life  histories  of 
many  of  them,  before  they  become,  like  most  of  the  fen  birds, 
altogether  things  of  the  past.  There  are,  I  believe,  generally  one 
or  two  men  who  come  down  during  the  summer  for  the  special 
purpose  of  collecting  these  marsh  insects  for  sale ;  and  I  know 
from  the  intercourse  which  I  have  had  with  some  of  these  ento- 
mologists, how  much  practical  and  interesting  knowledge  of  the 
habits  of  their  prey  they  possess,  and  I  hope  that  this  Society 
may  be  the  means  of  inducing  these  men  to  come  forward  and 
communicate  their  knowledge  for  the  benefit  of  entomologists  at 
large. 

D  2 
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In  the  few  remarks  on  the  study  of  entomology  which  I  have 
just  made,  I  have  purposely  derived  all  my  illustrations  from  the 
Lepidoptera  alone,  because  it  is  only  with  this  order  that  I  have 
any  practical  acquaintance,  but  I  should  be  sorry  on  this  account 
to  have  it  supposed  that  I  would  ignore  the  work  to  be  done  in  the 
other  Orders  of  insects.  On  the  contrary,  it  is  just  those  branches 
of  the  science  which  have  received  the  least  attention,  which 
require  the  more,  and  from  the  little  experience  I  have  myself  had 
and  the  results  already  recorded,  I  feel  sure  that  Norfolk  will 
prove  a ''rich  collecting  ground  both  for  the  Coleopterist  and  the 
Hymenopterist,  and  I  believe  that  those  who  will  breed  and 
collect  the  Phryganidae  or  caddis-flies,  will  discover  many  points 
of  interest  in  their  life  histories,  and  be  able  to  add  several  new 
species  to  the  British  list. 

Such,  Gentlemen,  is  a  very  cursory  glance  at  the  work  which 
lies  before  the  Norfolk  entomologists  ;  and,  in  conclusion,  I  would 
sincerely  congratulate  you  on  the  formation  of  a  Society  like  that 
to  which  this  paper  is  addressed,  and  which  I  doubt  not  will  afford 
most  efficient  aid  and  stimulus  in  carrying  it  out. 


VI. 

ON  THE  MERES  OF  WREXHAM  HEATH. 

By  Henry  Stevenson,  F.L.S. 

Read  August  24ih,  1869, 

On  the  8th  of  August,  1869,  in  company  with  Mr.  John  Ringer, 
of  West  Harling,  I  visited  the  three  Meres  on  Wretham  heath, 
which,  from  time  immemorial,  have  been  the  natural  watering 
places  of  the  cattle  and  sheep  depastured  in  that  wild  country; 
and  which,  like  oases  in  the  desert,  delight  the  eye  with  their 
unlooked  for  and  refreshing  waters.  Crossing  a  portion  of  Roudham 
heath,  we  drove  for  some  distance  along  the  "  Pedder's  Way,"  one 
of  the  oldest  roads  in  the  kingdom,  and  turning  to  the  left,  past 
the  level  crossing  of  the  Great  Eastern  Railway,  we  entered  upon 
Wretham  heath,  near  the  junction  of  the  Watton  extension  with 
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the  main  line.  Here,  following  the  "  drove  "  road,  as  it  is  termed, 
though  scarcely  more  suited  for  locomotion  than  the  surrounding 
heath,  with  its  mole-hills  and  rabbit  holes,  we  drove  on  till  the 
old  Thetford  road  crossed  our  path  at  right  angles,  and  following 
this  to  the  left  for  a  short  distance,  found^  Ringmere  on  the  right, 
backed  by  a  small  plantation  of  Scotch  Firs,  forming,  with  an 
adjacent  enclosure,  a  sheltering  spot  for  the  sheep  that  are  here 
washed  and  watered.  At  the  present  time  this  Mere  is  not  much 
more  extensive  than  a  large  pond,  round,  as  its  name  implies,  with 
sloping  margins,  bordered  with  furze  which  plainly  mark  the 
full  extent  of  the  pool  in  wet  seasons.  A  short  soft  turf,  quite 
firm  enough  to  drive  upon,  covers  the  sloping  sides ;  but  at  the 
upper  end  is  a  beautiful  white  sand.  This  Mere,  which  is  pretty 
deep  in  places,  has  no  other  vegetation  on  its  banks  than  a  small 
patch  or  two  of  rushes,  and  its  only  denizens  appeared  to  be  two 
couples  of  Dabchicks  or  Little  Grebes,  which  played  "  heads  and 
tails  "  after  their  manner,  as  long  as  we  stood  to  watch  them. 

Retracing  our  steps  to  the  "drove"  road,  we  passed  on  to 
Langmere,  about  three  quarters  of  a  mile  further,  the  site  of 
which,  on  the  right  hand  side,  is  indicated  from  some  distance  by 
a  rising  ground,  crowned  with  fir-trees,  which,  tradition  says,  were 
not  planted  by  the  hand  of  man.  In  former  years,  when  Lang- 
mere  was  about  three  times  its  present  extent,  this  grassy  knoll, 
with  its  ancient  timber,  was  almost  an  island,  the  waters  surround- 
ing it  in  all  but  one  spot  which  left  a  track- way  wide  enough  for 
stock  to  be  driven  in  at  night,  and  folded  as  it  were  within  this 
natural  inclosure.  Now,  the  long  water,  from  whence  it  derives  its 
name,  is  contracted  within  much  narrower  limits ;  and  one  or  two 
detached  ponds  or  pulk  holes,  in  front  of  the  island,  with  soft 
turfy  margins  sloping  down  to  the  water,  and  bordered  at  their 
furthest  outline  with  a  fringe  of  furze  bushes,  assist  the  eye  to  trace 
out  the  normal  extent  of  this  large  fresh  water  basin. 

On  climbing  the  mound,  to  get  a  view  of  the  main  water,  several 
wild  Turtle-doves  fled  from  the  fir-trees,  and  the  rattle  of  their 
wings  spread  a  panic  amongst  the  wild  fowl  which,  with  their 
young  ones  were  scattered  over  the  Mere.  At  the  first  sight  of  a 
stranger,  for  they  seemed  to  care  little  for  a  shepherd  and  his  flock, 
some  ten  or  twenty  couples  of  duck  and  mallard  rose  from  the 
water,  and  circling  round,  made  off"  no  doubt  for  the  more  secluded 
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waters  of  the  Great  and  West  Mere  on  Mr.  Birch's  estate.  The 
Tnallards,  as  usual  at  this  season,  were  distmguishable  only  by  their 
notes,  having  assume<l  for  a  time  the  duck's  plumage.  Many  flap- 
pers, about  half  grown,  and  some,  quite  nestlings,  were  being  escorted 
by  anxious  parents  amongst  the  sheltering  rushes ;  and  with  the 
aid  of  a  glass  I  distinguished  a  female  Shoveller  duck,  a  species 
which  occasionally  nests  on  our  Broads,  and  which  from  her  nervous 
actions,  had,  I  don't  doubt,  good  cause  for  alarm,  in  a  little  brood 
close  by.  Two  or  three  couples  of  Dabchicks,  and  a  flock  of  Lap- 
wings, busily  feeding  on  the  opposite  shore,  completed  the  picture, 
and  a  very  pretty  sight  it  was,  with  a  bright  gleam  of  sunshine 
bringing  out  distinctly  the  different  tints  of  their  plumage. 

About  a  mile  further  on,  and  still  keeping  to  the  "drove" 
road,  we  came  last  of  all  to  Foulmere,  also  on  our  right ; 
but  here,  charming  as  is  the  aspect  of  this  wide  expanse  of  water, 
with  its  smaU  green  islets  and  thick  belt  of  rushes  at  the  further 
end,  there  is  an  absence  of  that  utter  wildness  of  character  which 
marks  the  other  two.  Beyond  the  Mere  the  gables  of  a  &rm-house, 
bam,  and  cottages,  accounted  for  the  absence  of  the  wild  duck  and 
maUard.  On  one  side  a  flourishing  crop  of  "  golden  grain,"  fenced 
in  and  grown  on  the  reclaimed  soil,  and  on  the  other,  within  a 
wide  area  of  turf  walls,  a  splendid  crop  of  turnips,  marked  the 
inroads  of  the  plough,  and  the  changes  which  still  threaten  the 
wildest  spots  in  this  agricultural  county.  On  this  fine  Mere, 
though,  like  the  others,  showing  evidences  of  having  extended  to 
beyond  its  present  borders,  I  saw  seveitd  couples  of  Coots  and 
one  small  pair  of  ducks,  which  I  believe  to  have  been  Grarganey- 
tcal,  a  species  which  is  accustomed  to  breed  on  our  Broads  and 
inland  waters.  The  Little  Grebe,  however,  seemed  the  genus  loci 
as  I  counted  no  less  than  thirty,  and  nearly  all  old  birds  in  full 
summer  plumage,  so  that  their  young  were  probably  hiding  in  the 
rushes.  Good  perch  have  been  caught  in  this  Mere,  and  the  water 
is  exti-emely  deep  in  places.  A  rising  ground  on  the  right,  as  at 
Langmere,  is  covered  with  firs,  but  whether  planted  or  self-sown  I 
am  unable  to  say.  Bleak,  however,  as  a  large  portion  of  this 
extensive  heath  land  still  remains,  one  can  scarcely  realize  its 
lonesome  wildness  before  the  necessities  of  sheep  farming  led  to  the 
formation  of  enclosures,  here  and  there,  thickly  planted  with  firs 
and  other  hardy  trees,  to  screen  the  flocks  from  the  biting  winds 
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Eefore  also,  with  a  like  object,  though  at  the  same  time  subserving 
the  picturesque,  the  rising  grounds  were  planted  as  well,  and 
cultivation,  as  at  Foulmere,  seemed,  with  a  magic  power,  to  make  a 
garden  smile  in  the  wilderness. 

Of  the  true  origin  of  these  and  other  Meres  in  this  county  I  am 
unfortunately  not  geologist  enough  to  give  a  satisfactory  opinion ; 
but  when  on  the  spot  I  gleaned  certain  facts  respecting  them  which 
will  not,  I  think,  be  uninteresting  to  those  who  may  be  able  to 
explain  their  nature  and  formation  far  better  than  I  can. 

All  these  Meres  lie  within  the  Parish  of  Wretham,  as  well  as 
the  Great  and  West  Meres  on  Mr.  Birch's  estate.  At  Kingmei^e, 
probably  from  its  adjoining  the  various  boundaries,  no  less  than 
seven  parishes  have  the  right  of  watering  sheep,  viz : — Kilverstone, 
Croxton,  East  and  We^  Wretham,  Bridgham,  Koudham,  and 
Brettenham ;  and  the  importance,  therefore,  of  that  supply,  in 
such  a  district,  can  scarcely  be  over-rated.  In  former  days  so 
much  interest  was  taken  in  this  one  pool  that,  about  harvest  time, 
many  people  would  come  from  long  distances,  to  see  whether  the 
waters  of  Eingmere  were  high  or  low,  these  pilgrimages  having  a 
special  reference  to  the  price  of  com.  If  Kingmero  was  full  the 
price  of  wheat  would  go  up ;  but  would  fall  with  the  fall  of  its 
waters.  As  a  guide  to  the  prospects  of  a  wet  or  dry  season,  these 
auguries  taken  from  the  Ringmere  basin  wore  no  doubt  correct ; 
but  the  agricultural  visitors  to  this  watery  oracle  must  have  been 
sadly  depressed,  when  in  1859,  they  found  the  entire  Mere  dry  as 
the  surrounding  heath.  In  that  summer  Mr.  Ringer  walked 
across  it  in  all  directions,  and  a  hole  dug  in  the  middle,  about  four 
feet  deep,  supplied  no  water.  It  is  a  singular  fact,  however,  that  a 
small  pit  hole,  which  was  dug  out  some  fifty  yards  from  the  basin 
of  the  Mere,  and  close  to  the  Thetford  road,  was  soon  filled  with 
water,  and  supplied  all  the  sheep  throughout  that  season.  Mr.  S. 
Grayford,  of  Wretham,  who  had  this  pit  made,  and  which  was 
full  of  water  when  I  saw  it,  had  also  another  made  in  the  enclosure, 
on  the  further  side  of  the  Mere,  on  rising  ground,  and  here  also 
water  was  found,  although  the  Mere  remained  perfectly  dry.  On 
the  other  hand,  in  some  wet  seasons,  the  waters  of  Ringmere  have 
not  only  filled  the  basin  but  have  flowed  over  the  road,  till  horses 
could  stand  knee  deep,  and  then,  flooding  the  level  heath,  have  been 
known  to  extend  themselves  for  nearly  three  miles,  down  to  the  Roud- 
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ham  houses.  In  that  same  summer  of  1 859,  Langmere  was  quite  dry, 
and  Foulmere  consisted  only  of  a  small  pond  at  the  further  end  of 
the  hasin,  and  on  all  other  portions  was  a  flourishing  crop  of  wheat> 
oats,  and  vetches,  when  visited  hy  Mr.  Ringer  and  his  farm 
steward ;  the  vetches  not  doing  well  were  mown,  and  cow-cabbages 
so\ni  in  their  place.  This  was  the  first  occasion  that  either  of  my 
informants  had  known  such  an  event  within  their  time ;  but  each 
assured  me  that  their  fathers  had  often  spoken  of  a  tradition  that 
Foulmere  was  once  dry,  and  that  a  crop  of  oats  then  grown  upon  it  was 
lost  by  the  sudden  influx  of  th^ waters,  too  rapidly  for  any  portion 
of  the  grain  to  be  cut  or  carried.  In  the  hot  summer,  of 
1868,  the  waters  were  very  low  in  all  the  three  Meres,  but  never 
dry.  I  have  more  than  once  heard  it  asserted  that  these  Meres 
have  never  covered  so  large  an  area  since  the  late  Mr.  Birch,  at  the 
cost  of  several  thousand  pounds,  drained  his  West  Mere  in  1851, 
and  Great  Mere  in  1856;  but  if  the  above-mentioned  tradition  be 
true,  and  there  seems  no  reason  to  doubt  it,  since  the  same  thing 
occurred  in  1859,  it  is  evident  these  Meres  have  dried  up  from 
other  causes  than  drainage,  and  long  before  Mr.  Birch*s  explorations 
were  ever  thought  of.  In  conclusion  I  may  add,  in  evidence  of 
the  antiquity  of  these  waters,  that  in  West  Mere,  with  about  eight 
feet  of  mud,  and  in  Great  Mere,  with  not  less  than  twenty  feot  in 
some  places,  Mr.  Birch  discovered  hundreds  of  bones,  consisting 
almost  entirely  of  the  Eed  Deer  {Cervus  elephas)  and  the  now 
extinct  Bos  longifi'ons  but  amongst  these  was  a  goat's  skull,  and 
the  skull  of  a  boar  or  pig.  A  still  more  remarkable  fact,  however, 
was  the  discovery  in  that  neighbourhood,  for  the  first  time  in  the 
British  Islands,  of  the  remains  of  comparatively  recent  specimens 
of  the  European  Fresh-water  Tortoise  (Emy^s  lutaria).  All  these 
bones,  which,  as  before  stated,  were  found  under  a  great  depth  of 
mud,  were  associated  with  the  remains  of  "  pile  buQdings,"  re- 
sembling the  ancient  lactistrine  habitations  of  Switzerland,  and  the 
water  dwellings  still  used  by  the  inhabitants  of  Borneo.  In  those 
pre-historic  ages,  then,  we  may  presume  that  this  vast  heath 
district  was  inhabited  by  wild  tribes,  living  on  the  products  of  the 
chase,  and  the  finny  spoils  of  their  home  waters. 

Did  the  Great  Bustard  then  wander,  in  large  "  droves,"  over  the 
yet  unplanted  waste,  with  the  Ox  and  Red  Deer  of  those  early 
times,  to  descend,  even  to  our  own  days^  as  the  last  representative  of 
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a  vanished  fauna  ?  Speculation  would  run  rampant  with  such  a 
theme,  and  having  adduced  only  such  fistcts  as  I  can  personally 
vouch  for,  I  will  not  seek  to  detain  you  with  mere  suppositions, 
perhaps  as  wild  and  unproductive  as  Wretham'  heath  itself. 
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ON   THE  FLIGHT  OF  BIRDS. 

By  Thomas  Southwell. 

Read  30th  November,  1869. 

The  paper  to  which  I  beg  your  attention  this  evening  is  devoted 
to  a  subject  of  very  great  interest,  but  also  one,  the  difficulty  of 
which,  renders  it  incumbent  on  me  to  offer  an  apology  for  presum- 
ing to  approach  it ;  I  must  also,  for  the  same  reason,  beg  your  kind 
indulgence  if  occasionally  I  do  not  succeed  in  making  myself  so 
clearly  understood  as  I  should  wish  to  do. 

In  introducing  the  "  Flight  of  Birds  "  to  the  Norfolk  and  Norwich 
Naturalists'  Society,  I  can  claim  very  little  originality  for  what  I 
have  to  say  on  the  subject,  I  have  simply  endeavoured  to  put,  in  as 
condensed  a  form  as  possible,  all  the  reliable  information  which  has 
occurred  to  me  in  my  readings  on  the  subject  of  flight,  interspersed 
with  such  observations  as  have  come  under  my  notice  in  those 
Ornithological  pursuits  which  have  formed  rather  the  amusement 
than  the  scientific  study  of  my  leisure  hours ;  the  result  will,  I 
trust,  have  some  interest  if  not  much  originality. 

The  chief  object  of  this  paper  is  that  of  inducing  the  Members 
of  this  Society  to  give  the  phenomenon  to  which  it  refers,  the 
attention  it  merits,  to  induce  them  to  observe  and  record  their 
observations,  and  I  know  of  no  branch  of  Natural  History  regarding 
which  there  is  such  a  paucity  of  original  records,  nor  is  there  one 
perhaps,  taking  it  in  all  its  bearings,  which  leaves  more  problems 
to  solve. 

Of  all  the  faculties  possessed  by  animals,  the  most  remarkable, 
and  until  recently,  the  least  understood,  is  that  of  flight.  Surely 
nothing  but  long  fjBimiliarity  with  this  astonishing  power  could  cause 
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us  to  regard  it  with  anything  approaching  indifference.  The  seem- 
ing impossibility  of  a  heavy  body  supporting  itself  in  mid-air,  and 
with  graceful  and  rapid  motion  gliding  along,  changing  its  direction 
at  will,  apparently  violating  all  the  known  forces  of  nature,  is 
sufficiently  astonishing  to  attract  the  attention,  and  engage  the  re- 
searches of  scientihc  men — ^and  yet,  till  of  late,  this  subject  has  been 
neglected  or  the  theories  formed  to  account  for  so  remarkable  a 
phenomenon,  have  been  altogether  erroneous. 

In  attempting  to  ascertain  the  means  by  which  a  bird  is  enabled 

to  rise  into  the  air,  it  has  been  the  custom  to  regard  its  weight  as 

the  chief  impediment,  and  the  great  stumbling-block  to  the  arrival 

at  the  truth  seems  to  have  been  the  very  natural  idea  that  buoyancy 

was  the  first  essential  to  flight,  this  however  is  now  clearly  shown 

not  to  be  the  case,  so  far  from  being  an  essential,  too  great  a  degree 

of  buoyancy  is  an  actual  impediment,  and  weight  is  found  in  reality 

to  be  the  very  main-spring  of  flight.     When  Hunter  discovered  the 

presence  of  air-cells  in  the  bones,  and  dispersed  over  various  parts 

of  the  bird's  body,  it  was  believed  that  by  means  of  inflating  these 

cavities  with  heated  air,  it  was  possible  to  increase  its  hulkj  and  at 

the  same  time  decrease  its  toeight ;  unfortunately  however,  additional 

bulk  without  a  corresponding  increase  of  weight  (as  will  be  shown 

presently)  would  only  enlarge  the  surface  presented  to  atmospheric 

resistance,  rendering  the  too  buoyant  body  of  the  bird  a  helpless 

object,  the  sport  of  every  changing  current  of  air  with  which  it  came 

in  contact     If,  as  Sir  Charles  Bell*  says,  **  it  is  necessary  that  birds 

as  they  are  buoyed  in  the  air,  be  specifically  lighter,"  and  this  is  to 

be  accomplished  by  inflation  with  hot  air,  let  us  see  what  the  result 

would  be.     Captain  Hutton,  in  a  most  interesting  paper  "  on  the 

Birds  inhabiting  the  Southern  Ocean,"  printed  in  the  "  Ibis,"  for 

1865,  (to  which  I  shall  have  occasion  to  refer  more  than  once)  has 

given  an  admirable  account  of  the  flight  of  the  albatross,  and  very 

clearly  pointed  out  the  mechanical  principles  by  which  it  is  effected. 

He  there  shows  that  in  order  to  bring  the  specific  gravity  of  the 

albatross  to  that  of  the  atmosphere,  the  air-cells  in  its  body  should 

contain  1,820  cubic  feet  of  air,  heated  to  108  degrees — equal  to  a 

sphere  of  more  than  15  feet  in  diameter ;  **or,  in  other  words,  they 

must  be  1,200  times  the  size  of  the  body  itself  of  the  bird,"  which 

he  adds  would  give  it,  when  flying,  an  Aldermanic  appearance  he 

*  Bridgewater  Treatise  on  the  Hand,  p.  72. 
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has  never  observed.  M.  de  Lacy  calctdates  that  a  bird  the  size  of 
a  raven,  in  order  to  render  itself  as  light  as  the  air,  mnst  increase 
its  dimensions  to  aboat  a  cabic  metr^  or  35  feet  547  cabic  inches. 
It  is  obvious  therefore  that  the  air-cells  which  are  so  largely  dispersed 
over  the  body  and  in  the  bones  of  the  bird,  are  not  intended  to  enable 
it  to  render  itself  lighter  than  the  air,  which  would  id  fact  reduce  it 
to  utter  helplessness.  Without  doubt^  however,  the  aii^cells  are  of 
immense  importance  in  many  ways,  the  greatest  of  which,  perhaps, 
is  that  of  aiding  respiration  ;  they  also  form  an  admirable  contriv- 
ance for  maintaining  the  temperature  of  the  body,  and  by  their 
presence  in  the  bones,  give  lightness  to  the  skeleton  without  taking 
from  its  strength.  Probably  there  are  many  other  useful  purposes 
served  by  the  air-cells,  some  of  which  have  been  hinted  at  but  are 
not  clearly  understood. 

In  another  place  Sir  Charles  Bell  says,  "  it  is  remarkable  how 
small  an  addition  to  their  body  will  prevent  them  rising  on  the 
wing,"  and  further  tells  us  that  birds  are  oviparous,  because  they 
never  could  have  risen  on  the  wing,  when  with  young,  had  they 
been  viviparous.  This  would  certainly  have  been  true  had  the  hot 
air  theory  been  the  correct  one,  but  I  do  not  think  we  find  it  to  be 
the  case  ;  the  pelican  and  heron  carry  home  heavy  loads  of  fish  to 
their  young,  and  the  larger  birds  of  prey  rise  with  considerable 
weights  in  their  talons,  the  smaller  ones  with  weights  in  proportion. 
The  flying  mammals  are  viviparous,  and  the  bat  not  only  carries  its 
young  during  gestation,  but  also  attached  to  its  breasts  during  their 
babyhood,  and  that  without  apparent  inconvenience  in  flight.  We 
must  therefore,  I  think,  seek  some  other  reasons  for  birds  being 
created  oviparous,  reasons  which  I  have  no  doubt  will  be  found  to 
apply  equally  to  the  oviparous  reptiles,  and  to  be  altogether  inde- 
pendent of  the  faculty  of  flight.  It  is  a  mistake  to  suppose  the 
bird  possessed  only  of  sufficient  powers  of  flight  just  to  enable  it  to 
sustain  and  direct  itself  in  its  passage  through  the  air,  for  we  know 
circumstances  in  its  chequered  life  often  require  the  display  of  ex- 
ertions immensely  superior  to  those  required  for  the  mere  ordinary 
purposes  of  flight — ^now  cradled  by  the  wind,  which  bears  it  along 
its  way  without  the  slightest  exertion — anon,  laboriously  beating  up 
against  a  gale,  which  it  taxes  its  utmost  powers  to  succeed  in  making 
way  against — ^always  pursuing  or  pursued,  its  safety  and  sustenance 
depend  upon  its  swiftness  and  power  of  endurance.     The  vulture, 


44 

instanced  by  Sir  Charles  Bell,  and  which  he  tells  us  the  difference 
of  a  full  meal  is  sufficient  to  out-weight,  and  prevent  from  riising 
until  it  has  disgorged,  probably  owes  its  helpless  condition  to  quite 
another  cause,  namely  the  stupor  attendant  upon  repletion,  more  or 
less  observable  in  all  birds  of  prey,  and  not  the  mere  weight  of  its 
meal. 

Of  late  years  the  possibility  of  man  being  enabled  to  navigate  the 
air  by  means  of  suitable  machinery,  has  been  seriously  discussed  by 
many  men  of  undoubted  learning  and  ability,  particularly  in  France, 
and,  as  might  have  been  expected,  their  attention  has  been  given  in 
the  first  instance,  to  the  study  of  the  laws  which  govern  the  flight 
of  animals,  and  the  mechanical  principles  involved.  The  late  Duke 
of  Argyle  was  engaged  for  many  years  in  studying  the  same  subject, 
and  his  son  has  given  us  the  result  of  his  investigations  in  a 
masterly  chapter  on  flight,  in  "  The  Reign  of  Law."  Thanks  to  the 
patient  and  careful  investigations  of  modem  scientific  men,  "  The 
way  of  an  eagle  in  the  air  "  is  no  longer  a  mystery — its  wonderful 
powers  can  be  dissected,  as  it  were,  and  the  various  contending 
forces  called  into  action,  to  produce  the  phenomenon  of  flight, 
examined  separately — strange  as  it  may  appear  at  first  sight,  we  shall 
find  it  to  be  weight,  and  not  buoyancy,  which  forms  the  motive  power. 

M.  de  Lucy,  a  French  Doctor  of  Medicine,  has  written  an  elabo^ 
rate  paper,  "  On  the  Flight  of  Birds,  of  Bats,  and  of  Insects,  in 
reference  to  the  subject  of  Aerial  Locomotion,"  (a  translation  of 
which  has  been  made  by  Dr.  Fox,  of  Scarborough,)  in  which  he 
has  shown  that  three  great  properties  are  absolutely  essential  to  all 
winged  animals  :  First,  weight — or  the  force  of  gravity.  Second, 
surface — or  the  area  presented  to  atmospheric  resistance;  and 
third, /<^;?'c« — or  the  power  of  projection  inherent  in  the  animal, 
and  exercised  by  it.  On  each  of  these  it  will  be  necessary  to 
dwell  a  short  time,  in  order  thoroughly  to  understand  them. 

1st.  Weight,  or  gravity.  "The  idea  of  a  weight,  even  very 
light,  suspended  and  moving  itself  in  the  air  without  any  apparent 
support — ^without  the  least  supporting  material — seems  so  little  in 
accordance  with  the  daily  experience  of  men,  that  we  do  not 
willingly  admit  the  fact  of  the  bird  possessing  weight."  *  No 
wonder  that  so  simple  a  solution  of  the  difficulty,  as  what  may  be 
called  the  hot-air  theory,  was  universally  accepted ;  but  a  little 

♦  De  Lucy,  **  Flight  of  Birds,"  &c.,  paragraph  iv. 
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thought  will  show  how  erroneous  is  the  oonelusion.  Without 
weight  the  object  would  be  helpless,  it  might  jliXii^  but  it  could 
never  ^^  ;  there  would  be  no  resisting  force  to  form  a  fulcrum  to 
its  moTements ;  it  would  in  t&ct  be  part  of  the  atmosphex^,  and 
subject  to  it,  wafted  hither  and  thither  without  the  means  of 
guiding  itself  or  directing  its  motions.  *'  No  biid,**  sa3rs  the  Duke 
of  Argyll,  "  is  ever  for  an  instant  of  time  lighter  than  the  air  in 
which  it  flies ;  but  being  on  the  contrary  always  greatly  heavier,  it 
keeps  possession  of  a  force  capable  of  supplying  momentum,  and 
therefore  capable  of  overcoming  any  lesser  force,  such  as  the  ordi> 
naiy  resistance  of  the  atmosphere  and  even  of  heavy  galos  of 
wind."  *  The  bird  being  elevated  in  the  air  possesses,  in  virtue  of 
its  weight,  a  force,  always  exerting  itself  in  a  downward  direction, 
thereby  producing  mofiofi,  which  if  it  has  the  power  to  control,  will 
prove  the  mainspring  of  its  flight. 

2nd.  In  order  to  counteract  tlus  downward  force,  the  next 
property  is  called  into  request — viz.,  Surface,  The  expanded  wing 
of  the  bird  is  presented  to  the  column  of  air  perpendicular  to 
itself,  and  a  new  law  of  nature  comes  into  operation — that  of 
atmospheric  resistance.  This  is  not  suflicient  to  counteract  the 
force  of  gravity  without  some  mechsmical  action  on  the  part  of  the 
bird,  but  it  would  in  a  great  measure  break  the  force  of  the  fall, 
causing  it  to  descend  in  a  series  of  zig-zags,  as  a  sheet  of  paper 
falls  &om  a  balloon,  or  rooks  descend  from  a  great  height  to  their 
roosting  trees.  Although  in  a  vacuum  the  force  of  gravity  is  abso- 
lute, and  all  bodies  of  an  equal  mass  fall  through  a  given  space  in 
precisely  the  same  period  of  time,  and  with  a  velocity  which 
increases  with  the  square  of  the  time,  yet,  through  the  resistance 
of  the  air,  all  bodies  passing  through  it  are  light  in  proportion  to 
their  surface,  and  "  every  body,  whatever  its  absolute  weight  or 
bulk  is,  may  become,  in  the  air,  as  light  as  a  feather,  by  a  simple 
alteration  of  its  fonn;"t  a  bird,  therefore,  which  with  closed 
wingB  wo;ild  come  to  the  ground  with  great  force  and  increasing 
rapidity,  by  simply  expanding  its  wings,  so  as  to  increase  the  sur- 
face offered  to  the  resistance  of  the  atmosphere,  in  a  groat  measure 
overcomes  the  action  of  the  well  known  force  of  gravitation.  We 
should  expect  to  And  the  surface  increase  in  duo  proportion  to  the 
weight  of  the  animal  to  be  supported  in  the  air,  but  strange  to  say, 

♦  **  Reign  of  Law,"  page  130.  t  De  Lucy,  paragraph  ill 
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it  has  been  shown  by  M.  de  Lucy  that  the  extent  of  surface  is 
always  in  an  inverse  ratio  to  the  weight  of  the  winged  animal ; 
the  heavier  the  animal,  the  smaller  its  wing  surface  referred  to  a 
fixed  standard — ^this  is  seen  remarkably  in  flying  insects — ^the  body 
is  very  light,  but  the  wing  surface  enormous. 

3rd.  The  bird  is  now  in  mid-air,  but  the  force  of  gravity  would 
soon  bring  it  down,  notwithstanding  the  parachute-like  surface  of 
its  expanded  wings  spread  out  to  the  resistance  of  the  air — were 
not  some  other  action  brought  into  play  to  overcome  the  balance  of 
gravity.  TMs  is  the  third  property.  Forces  or  the  muscular  power 
of  depressing  the  expanded  wing,  forcibly,  and  rapidly,  so  as  to 
cause  the  elastic  column  of  air  beneath  to  rebound  with  sufficient 
force  to  destroy  the  remaining  effects  of  gravity,  and  so  to  equalize 
all  the  forces,  as  to  leave  the  bird,  which  we  have  chosen  as  our 
illustration,  ready  to  pursue  its  course  at  wilL 

Before  proceeding  to  consider  the  principal  forms  of  progression 
and  the  mode  in  which  each  is  accomplished,  it  will  be  as  well  to 
glance  at  the  mechanism  by  means  of  which  the  result  is  brought 
about. 

The  first  thing  which  strikes  us  on  examining  the  skeleton  of  a 
bird,  is  its  great  lightness  combined  with  strength.  The  bones  are 
thin  and  hard,  not  filled  with  marrow  as  in  the  terrestrial  animals, 
but  cellular  in  their  interior  and  filled  with  air ;  the  broad  surfaces 
for  the  attachment  of  the  muscles  are  evidence  of  great  muscular 
power,  and  the  consolidation  of  the  vertibrae  of  the  back  indicates 
firmness  and  solidity.  The  neck  and  extremity  of  the  tail  are  free, 
but  in  the  whole  trunk  there  is  great  firmness  and  compactness. 
The  bones  forming  the  shoulder  girdle  are  particularly  strong  and 
well  knit.  The  whole  purpose  of  this  beautiful  arrangement  is  to 
give  power  to  the  wings. 

In  wingless  birds  the  keel  of  the  sternum  is  altogether  wanting, 
but  in  birds  of  strong  flight  it  is  very  conspicuous  ;  the  depth  and 
extent  of  this  ridge  indicate  the  development  of  the  pectoral  muscles 
which  here  find  attachment ;  two  of  these  muscles  (the  1st  and  3rd) 
produce  the  powerful  downstroke  of  the  wing,  the  other  (the  2nd) 
is  the  elevator.  So  immensely  are  these  muscles  developed,  that 
according  to  Borelli  they  out-weigh  all  the  other  muscles  of  a  bird's 
body  taken  together,  whilst  in  a  man  they  are  but  a  70th  part  of 
the  whole  mass  of  muscles. 
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The  fuTculum  (consisting  of  the  clavicles  anchylosed  together  at 
their  mesial  extremities,)  the  coracoid  bones  and  scapulars,  all  con- 
verge on  either  side  at  the  shoulder,  and  form  the  point  of  articu- 
lation for  the  bones  of  the  wings  ;  the  furculum  acts  as  a  spring  to 
prevent  the  wings  from  striking  too  far  up  or  down,  and  thus 
flapping  against  each  other,  above  the  back  or  under  the  belly ; 
the  coracoid  bones  are  stays  to  the  force  of  the  pectoral  muscles, 
and  the  scapulars,  imbedded  in  the  muscles  of  the  back,  tend  to 
brace  the  dorsal  and  sternal  portions  of  the  skeleton  together  with 
firmness  and  elasticity.  The  bones  of  the  wing  are  the  same  as 
those  of  OUT  own  arm  and  hand,  with  some  modification,  and  the 
action  of  the  elbow-joint,  being  only  in  one  direction,  when  the 
wing  is  extended,  it  presents  an  inflexible  surface  during  the  down- 
ward stroke.  To  the  bones  corresponding  to  our  hand,  the  prima- 
ries, or  great  quill-feathers  are  attached ;  to  the  fore-arm  (ulna  and 
radius)  the  secondaries  and  wing  coverts,  and  the  tertials  and 
scapulars  to  the  larger  bone  or  humerus.  I  will  not  stop  to  speak 
of  the  beauty  of  form  and  structure  of  the  feathers  with  which 
this  wing  is  furnished,  except  so  far  as  is  necessary  in  endeavouring 
to  show  how  this  wonderful  apparatus  is  made  available  for  the 
purpose  for  which  it  was  constructed. 

The  front  part  of  the  wing,  that  first  presented  to  the  air  in 
forward  flight,  is  stiff  and  unyielding,  well  adapted  for  cutting  its 
way  through  the  air — at  the  extremity  of  the  wing  are  placed  the 
large  quill-feathers,  or  primaries  ;  they  are  very  strong  and  rigid, 
and  bear  the  chief  burden  of  the  flight ;  the  other  feathers  become 
weaker  and  more  pliable,  as  they  are  placed  nearer  to  the  body  of 
the  bird,  each  feather  strongest  at  the  point  of  insertion,  and  be- 
coming more  and  more  yielding  towards  its  extremity ;  the  whole 
so  set  as  to  be  parallel  with  the  body  of  the  bird  when  flying,  the 
points  directed  to  the  rear.     These  feathers,  which  are  divided  into 
two  portions  by  a  nearly  central  shaft,  overlap  each  other,  the 
anterior  web,  which  is  the  stronger  and  stiffer,  being  uppermost : 
when,  therefore,  the  down-stroke  is  delivered,  the  wing  presents  to 
the  air  beneath  it  an  impenetrable  and  unyielding  surface,  but 
when  the  corresponding  up-stroke  is  made  the  yielding  posterior 
web  of  each  feather  becomes  depressed  by  the  resistance  of  the  air 
above,  thus  separating  the  feathers  so  as  to  allow  of  the  free  passage 
of  the  ail — ^by  this  means  giving  the  maximum  amount  of  force  to 


48 

the  down-strokes,  whicli  but  for  this  contrivance  would  be  neutral- 
ized by  the  resistance  of  the  up-stroke.  In  addition  to  this,  the 
under-surface  of  the  wing  is  more  or  less  concave,  whilst  the  upper 
surface  is  in  a  corresponding  degree  convex ;  it  is  obvious,  there- 
fore, that  when  the  up-stroke  is  made  the  air  will  rush  off  and 
through  the  wing  in  all  directions,  but  when  the  motion  of  the 
wing  is  reversed,  the  air  will  be  gathered  up  in  its  hollow  fimd  the 
resistance  immensely  increased.  We  can  thus  easily  understand 
how  it  is  that  the  depressing  power  of  the  up-stroke  is  as  nothing 
compared  with  the  elevating  power  of  the  down-stroke. 

The  action  of  the  wing  which  we  have  just  described,  would 
only  enable  the  bird  to  ascend  perpendicularly,  and  a  separate 
motion  would  seem  to  be  required  to  enable  it  to  proceed  in  a 
forward  direction — ^this,  however,  is  not  the  case,  for,  by  a  won- 
derful contrivance,  the  same  stroke  which  elevates  the  bird,  gives 
it  a  forward  motion  also.  Tm  mode  in  which  this  is  effected  is 
thus  described  by  the  Duke  of  Argyle : — "  The  air,  which  is 
struck  and  compressed  in  the  hollow  of  the  wing,  being  unable 
to  escape  through  the  wing,  owing  to  the  closing  upward  of  the 
feathers  against  each  other;  and  being  also  unable  to  escape 
forwardsy  owing  to  the  rigidity  of  the  bones  and  of  the  quills  in 
that  direction,  finds  its  easiest  escape  backwards.  In  passing 
backwards,  it  lifls  by  its  force  the  elastic  ends  of  the  feathers ; 
and  thus,  whilst  effecting  this  escape,  in  obedience  to  the  law  of 
action  and  reaction,  it  communicates,  in  its  passage  along  the  whole 
line  of  both  wings,  a  corresponding  push  forwards  to  the  body  of 
the  bird.  By  this  elaborate  mechanical  contrivance,  the  same 
volume  of  air  is  made  to  perform  the  double  duty  of  yielding 
pressure  enough  to  sustain  the  bird's  weight  against  the  force  of 
gravity,  and  also  of  communicating  to  it  a  forward  impulse.  The 
bird,  therefore,  has  nothing  to  do  but  to  repeat,  with  the  requisite 
velocity  and  strength,  its  perpendicular  blows  upon  the  air,  and  by 
virtue  of  the  structure  of  its  wings,  the  same  blow  both  sustains 
and  propels  it."* 

The  form  of  the  wing  varies  very  greatly,  and  determines  the 
velocity  and  style  of  flight  of  its  owner.  Those  birds,  with  very 
long  and  pointed  wings,  possess  the  greatest  powers  of  flight,  as  for 
instance,  the  sharp-winged  merlin  for  speed,  and  the  long-winged 

*  •*  Reign  of  Law,"  5th  edition,  pp.  138, 139. 
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albatross  both  for  speed  and  endurance.  The  latter  seems  to  fly 
without  the  slightest  effort,  and  never  to  tire.  The  swift  is 
another  example  of  graceful  and  rapid  flight — the  longest  summer's 
day,  from  dawn  tUl  dusk,  seems  too  short  to  tire  it  —high  up  in 
the  air,  it  looks  like  the  birds  we  used  to  draw  at  school— one 
dark  line  for  the  body,  the  rest  all  wings.  The  rounded  wing 
indicates  diminished  power  and  a  more  laborious  style  of  flight. 
The  partridge  flies  with  great  rapidity,  due  to  the  momentum  im- 
parted to  its  heavy  body  by  the  rapid  strokes  of  its  short  powerful 
wings,  but  it  possesses  none  of  the  airy  elegance  of  its  long-winged 
brethren,  and  continues  its  flight  no  longer  than  is  necessary  to 
change  its  feeding  ground  or  secure  its  safety.* 

Again,  the  wing  of  the  divers  is  reduced  to  the  smallest  dimen- 
sions compatible  with  flying  at  all,  and  is  as  useful  for  progression 
under-water  as  through  the  air — it,  in  fact,  serves  two  purposes, 
and  in  two  different  elements — in  the  air  as  a  wing,  and  in  the 
water  as  a  fin.  The  penguins  are  incapable  of  flight,  but  use  the 
wing  with  great  effect  in  diving ;  the  same  may  be  said  of  the 
great  auk,  a  bird  formerly  found  in  the  northern  seas,  but  now 
probably  extinct.  As  might  be  expected,  the  wing  of  the  diving 
birds  is  specially  adapted  to  their  mode  of  life ;  the  quill  feathers 
are  short  and  stiff,  and  in  the  species  just  mentioned,  it  is  reduced 
to  a  mere  paddle  to  aid  progression  under  water.  The  same 
gradations  may  be  traced  in  the  land  birds,  from  the  long-winged 
kite  to  the  wingless  apterix.  With  the  exception  of  those  few 
which  are  unable  to  sustain  themselves  in  the  air,  the  divers  fly 
with  great  velocity,  the  wings  being  worked  with  extreme  rapidity 
by  very  powerful  muscles,  but  they  are  possessed  of  very  little 
facility   of  evolution,  flying  straight  to  and  from  their  feeding 

*  What  has  been  said  with  regard  to  weight,  and  the  form  of  the  wing  in 
birds,  applies  equally  to  insects.  The  hawk  moths  have  very  large  bodies, 
broadest  at  the  thorax,  the  abdomen  stout  but  tapering,  the  wings  are 
long,  narrow,  and  pointed,  and  their  flight  direct  and  rapid  almost  beyond 
conception.  The  flight  of  the  cabbage  butterfly,  with  its  thin,  light  body, 
and  large,  rounded  wings,  is  feeble  and  uncertain  in  the  extreme— it  has 
evidently  too  much  canvas  for  the  ballast  it  carries.  On  looking  at  a  box  of 
insects  recently,  I  was  struck  with  the  position  in  which  the  wings  of  one  or 
two  humming-bird  hawk  moths  were  set ;  the  position  was  precisely  that 
which  would  be  assumed  for  the  purpose  of  hovering — a  style  of  flight  for 
which  this  beautiful  insect  is  so  celebrated. 
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grounds — lifiing  with  difficulty  and  alighting  with  a  splash. 
Compare  these  with  another  class  of  ocean  feeders,  the  gulls  and 
terns,  which  take  their  food  generally  on  the  wing ;  nothing  can  be 
more  graceful  and  rapid  than  the  flight  of  these  birds — the 
beautiful  little  terns  stopping  in  their  rapid  flight  in  a  moment, 
and  dashing  headlong  into  the  sea  to  secure  their  prey. 

The  equilibrium  of  the  bird  is  maintained  by  the  relative  position 
of  the  wings  and  the  heaviest  parts  of  the  body — the  wings  being 
placed  above,  and  close  to^  the  centre  of  gravity,  the  heavy  body 
of  the  bird  serving  as  ballast  to  keep  it  always  in  one  position,  and 
as  a  fly-wheel  to  store  up  and  regulate  the  momentum  acquired  by 
the  action  of  the  wings. 

Having,  by  repeated  flappings  of  the  wings,  raised  itself  into  the 
air,  and  acquired  a  certain  degree  of  momentum,  many  birds 
possess  the  power  of  '^  sailing,''  or  continuing  their  course  without 
motion  of  the  wing,  for  a  considerable  length  of  time.  The  most 
wonderful  example  of  this  mode  of  flight  is  the  albatross.  '^.I 
have  watched  them  by  the  hour,"  says  Major  Holland,*  "  in  the 
strong  trade  winds  ofl*  the  Cape  of  Good  Hope,  when  the  ship  has 
been  reeling  and  staggering  before  the  driving  gale,  making  thirteen 
knots,  with  no  sail  but  a  close-reefed  fore  and  main  topsail,  shoot 
by  her  like  a  swift  arrow,  passing  about  a  mile  a-head  and  then 
just  turning  on  one  side,  without  a  flap  of  the  wing,  they  rose  some 
200  feet,  and  swooped  past  again,  against  a  breeze  which  the  ane- 
mometer showed  was  travelling  at  twenty-six  to  thirty  miles  an  hour." 

Captain  Hutton,  in  the  article  before  quoted,t  says,  "never  have 
I  seen  anything  to  equal  the  ease  and  grace  of  this  bird  [the 
albatross]  as  he  sweeps  past,  often  within  a  few  yards,  every  part 
of  his  body  perfectly  motionless,  except  the  head  and  eye,  which 
turn  slowly  and  seem  to  take  notice  of  everything.  I  have  some- 
times watched  narrowly  one  of  these  birds  sailing  and  wheeling 
about  in  all  directions,  for  more  than  an  hour,  without  seeing  the 
slightest  movement  of  the  wings.  This  is,  however,  longer  than 
usual."  In  order  to  perform  this  seemingly  difficult  feat  of 
"  sailing,"  the  bird  first  acquires,  by  means  of  its  wings,  a  certain 
degtee  of  momentum,  it  then,  by  combining  the  pressure  of  the 
air  against  its  wings,  with  the  force  of  gravity,  according  to  the 
laws  of  mechanics,  as  we  have  described  before,  is  enabled  to  sail 
*  In  a  letter  to  the  writer.  f  "  Ibis,"  1866,  p.  294. 
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in  any  direction  it  pleases,  so  long  as  the  momentum  lasts.  "  If 
when  sailing  against  the  wind,  the  inclination  of  the  body  is  such 
that  the  upward  pressure  of  the  wind  against  his  wings  and  body 
just  balances  the  force  of  gravity,  his  momentum  alone  acts,  and 
he  sails  straight  in  the  '  winds  eye/  If  he  wishes  to  ascend,  he  in- 
clines his  body  more  to  the  horizon  by  means  of  his  head  and  tail."* 
There  is  still  another  feat  performed  by  some  birds,  requiring 
greater  skill,  and  power  of  wing  more  wonderful,  even,  than  that 
just  described,  if  we  bear  in  mind  the  direct  forward  impulse  given 
at  every  stroke  of  the  wing  in  ordinary  flight  This  is  the  power 
of  *'  hovering,"  or  remaining  suspended  in  the  air  without  progres- 
sing— hung  like  a  speck  in  the  clouds,  as  we  often  see  the  kestrel 
when  huntiog  over  the  fields  in  search  of  its  prey.  The  mode  in 
which  this  is  accomplished,  is  thus  graphically  described  by  the 
Duke  of  Argyll : — "  Of  course,  if  a  bird,  by  altering  the  axis  of 

« 

^ts  own  body,  can  direct  its  wing-stroke  in  some  degree  forwardsy 
it  will  have  the  effect  of  stopping  instead  of  promoting  progression. 
But  in  order  to  do  this,  it  must  have  a  superabundance  of 
sustaining  force,  because  some  of  this  force  is  sacrificed  when  the 
stroke  is  off  the  perpendicular.  Hence  it  follows,  that  birds  so 
heavy  as  to  require  the  whole  action  of  their  wings  to  sustain  them 
at  all,  can  never  afford  this  sacrifice  of  the  sustaining  force,  and, 
except  for  the  purpose  of  arresting  their  flight,  can  never  strike 
except  directly  downwards— that  is,  directly  against  the  opposing 
force  of  gravity.  But  birds  with  superabundant  power,  and  long 
sharp  wings,  have  nothing  to  do  but  diminish  the  length  of  stroke, 
and  direct  it  off  the  perpendicular,  at  such  an  angle  as  will  bring 
all  the  forces  bearing  upon  their  body  to  an  exact  balance,  and 
they  will  then  remain  stationary  at  a  fixed  point  in  the  air. 

''They  are  greatly  assisted  in  this  beautiful  evolution  by  an 
adverse  current  of  air;  and  it  will  always  be  observed,  that  the 
kestrel,  when  hovering,  turns  his  head  to  windy  and  hangs  his 
whole  body  at  a  greater  or  less  angle  to  the  plane  of  the  horizon. 
When  there  is  no  wind,  or  very  little,  the  sustaining  force  is  kept 
up  by  a  short,  rapid  action  of  the  pinions,  and  the  long  tail  is 
spread  out  like  a  fan,  to  assist  in  stopping  any  tendency  to  onward 
motion.  When  there  is  a  strong  breeze,  no  flapping  is  required  at 
all — the  force  of  the  wind  supplying  the  whole  force  necessary  to 

*  Ibis,  1S65,  p.  296. 
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counteract  the  force  of  gravity ;  and  in  proportion  to  the  increasing 
strength  of  the  wind,  the  amount  of  vane  which  must  he  exposed 
to  it  hecomes  less  and  less.  I  have  seen  a  kestrel  stand  suspended 
in  a  half-gale,  with  the  wings  folded  close  to  the  hody,  and  with 
no  visihle  muscular  motion  whatever.  And  so  nice  is  the  adjust- 
ment of  position  which  is  requisite  to  produce  this  exact  halance  of 
all  the  forces  hearing  on  the  hird,  that  the  change  in  that-  position 
which  again  instantly  results  in  a  forward  motion,  is  very  often 
almost  insensihle  to  the  eye.  It  is  generally  a  slight  expansion  of 
the  wings,  and  a  very  slight  change  in  the  axis  of  the  body."* 

In  order  to  turn  when  on  the  wing,  a  bird  does  not  shorten  the 
stroke  of  one  wing  and  exercise  the  other  with  greater  violence,  as 
we  should  do  with  the  oars  of  a  boat,  to  produce  the  same  effect, 
nor  does  it  use  its  tail  as  a  rudder,  or  the  swift,  which  has  a  very 
smaU  tail,  but  great  facility  of  evolution,  would  be  unable  to 
pursue  its  circling  flight — but  it  appears  to  be  the  result  of  an 
involuntary  effort  of  the  bird,  as  we  turn  or  incline  to  the  right  or 
left  in  walking ;  the  wing  on  the  inside  of  the  curve  is  depressed, 
and  that  on  the  outside  elevated,  to  a  corresponding  degree,  and  in 
proportion  to  the  sharpness  of  the  curve.  Captain  Hutton  says, 
the  albatross  turns  in  this  way  when  soaring,  the  wings  remaining 
rigid  the  whole  time,  and  sometimes  depressed  to  such  an  extent 
as  to  be  almost  perpendicular  to  the  sea ;  and  this  inclination  of 
the  wings  is  always  seen  when  the  bird  is  turning,  but  at  no  other 
time.  The  same  may  be  constantly  observed  in  the  swift  The 
tail  having  no  lateral  motion,  could  have  little  or  nothing  to  do 
with  the  change  of  direction.  The  chief  uses  of  the  tail  appear  to 
be,  the  additional  surface  it  enables  the  bird  to  present  for  its 
support  in  the  air — ^to  assist  it  in  rising  or  falling  by  its  upward  or 
downward  deflection ;  it  also,  doubtless,  assists  the  bird  in  stopping 
or  slowing  itself^  and  in  maintaining  its  general  equilibrium. 

The  rapidity  with  which  the  wing  strokes  follow  each  other  in  a 
strong  flying  bird  is  enormous ;  so  rapid  are  they,  that  in  many 
birds  it  is  impossible  to  follow  them  with  the  eye.  The  Duke  of 
Argyll  says,  the  heron,  which  is  remarkable  for  its  slow  and  heavy 
flight,  flaps  its  wings  no  less  than  120  to  150  times  in  a  minute ; 
counting  both  the  up  and  down  strokes,  there  are  240  to  300 
separate  movements  per  minute.     But  this  is  as  nothing  compared 

*  "  Reign  of  Law,"  pp.  160—2. 
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with  the  rapidity  of  some  birds.  Try  to  count  the  pulsations  of 
the  wing  of  a  kingfisher,  or  of  the  short-winged  puffin — it  will  be 
found  not  only  impossible  to  count  them,  but  the  wing  itself  will 
become  blurred,  or  lost  to  the  vision,  in  consequence  of  its  rapid 
motion. 

It  is  a  matter  of  considerable  difficulty  to  obtain  reliable  data  as 
to  the  actual  velocity  with  which  birds  travel  through  the  air, 
the  speed  acquired,  however,  is  certainly  very  great.  Professor 
Owen  mentions  the  historical  falcon  belonging  to  Henry  the  Fourth 
of  France,  which  flew  from  Fontainbleau  to  Malta,  a  distance  of 
1350  miles  in  one  day,  and  remarks  that  "  the  flight  of  a  hawk, 
when  its  powers  are  fully  exerted,  is  calculated  at  about  150  miles 
an  hour.''  He  also  tells  us  the  eider  duck's  usual  flight  has  been 
estimated  at  the  rate  of  90  miles  an  hour.*  Audubon  estimates 
the  flight  of  the  Ameiican  passenger  pigeon  at  a  mile  a  minute. 
Pigeons,  he  tells  us,  have  been  killed  in  the  neighbourhood  of  New 
York,  with  their  crops  full  of  rice,  which  they  could  not  have 
collected  nearer  than  the  rice-fields  of  Georgia  and  Carolina.  "  As 
their  power  of  digestion  is  so  great  that  they  decompose  food 
entirely  in  twelve  hours,  they  must  in  that  case  have  travelled 
between  three  and  four  hundred  miles  in  six  hours,  which  shows 
their  speed  to  be  at  an  average  of  about  one  mile  in  a  minute." 
Heam  says,  "  the  trumpeter  swan  going  down  wind  in  a  brisk  gale, 
cannot  fly  at  a  less  rate  than  100  miles  an  hour."t  The  well-known 
instinct  which  prompts  the  carrier  pigeon  to  return  to  its  home 
immediately  upon  being  set  at  liberty,  should  it  be  carried  to  a 
distance,  has  been  made  use  of  from  very  early  times  to  convey 
intelligence.  Two  thousand  years  ago,  according  to  Diodorois 
Siculus,  they  were  used  for  this  purpose ;  more  recently,  five 
hundred  years  ago,  the  Turks  sent  intelligence  by  relays  of  pigeons, 
(Stanley),  and  even  now  the  Electric  Telegraph  has  not  quite  driven 
them  off  the  road,  although  it  has  robbed  their  occupation  of  its 
usefulness,  and  left  nothing  but  the  sporting  element;  in  the 
present  day  they  are  generally  sent  up  from  race-courses,  the  birds 
being  matched  against  each  other  for  speed.  Never  having  myself 
witnessed  the  wonderful  way  in  which  the  bird  proceeds  to  ascer- 
tain the  direction  it  must  take  in  order  to  reach  its  home,  I  will 

*  Todd*8  "  CydopsBdia  of  Anatomy,  *  Aves,* "  p.  29a 
t  **BroderipZoo.  Recreations,"  p.  145. 
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quote  a  letter,  in  which  Major  Holland  has  kindly  desciibed  it  to 
me :  "  In  my  early  days,"  he  writes,  "  I  was  accustomed  to  see 
carrier  pigeons  sent  up  from  Goodwood  to  London,  (about  50 
miles,  62  by  road),  six  used  to  be  sent  in  each  flight ;  they  were 
started  from  the  top  of  a  lofty  hill  some  600  feet  above  the  sea-level, 
and  on  a  clear  day,  the  Thames  {i.e,  the  glitter  of  the  water  in  the 
sun)  could  be  made  out  from  the  hill  with  a  glass.  I  have  often 
timed  them — ^they  generally  were  from  twelve  to  twenty  minutes 
*  towering  up,' — i.e.,  wheeling  round  and  up  in  a  spiral  directly 
over  the  trap ;  they  rose  in  this  way  till  nearly  out  of  sight,  and 
then  (apparently  catching  sight  of  their  destination)  they  make 
straight  for  it  with  a  swoop  like  a  hawk  *  stooping '  on  its  prey  : 
the  news  they  conveyed  was  invariably  received  within  the  hour, 
so,  deducting  the  time  occupied  in  '  towering '  and  catching  them 
on  arrival,  they  were  probably  not  more  than  thirty  minutes,  or 
perhaps  twenty  in  traversing  the  50  miles."  It  will  be  seen  that 
only  an  approximate  idea  of  the  bird's  speed  can  be  obtained  from 
the  duration  of  these  matches ;  indeed,  the  actual  speed  seems  to 
be  one  only  of  the  many  qualities  necessary  to  make  a  first-rate 
carrier;  it  must  mount  rapidly  and  decidedly,  commencing  its 
"  bee-line  "  homewards  as  soon  as  it  has  towered  high  enough,  and 
alight  freely  upon  its  arrival  at  its  home,  as  the  time  is  reckoned 
from  leaving  the  trap  to  the  delivery  of  the  despatch.  Major 
Holland  suggests  that  in  order  to  ascertain  really  the  rate  at  which 
the  carrier  flies,  it  should  be  observed  at  some  match  the  second  at 
which  the  first  good  "  clear  headed,  decided  "  bird  makes  his  un- 
mistakeable  swoop  right  away,  and  have  the  time  taken  carefully 
when  he  first  comes  in  sight  at  his  destination,  (not  waiting  for  him 
to  light,  which  ho  will  not  do  till  he  has  circled  once  or  twice  around, 
as  though  to  check  his  speed,)  and  "  the  intervening  time  will  give 
the  true  speed  of  flight."  I  hope  this  will  be  done  by  some  person 
who  has  the  opportunity.  Amongst  the  recent  flights,  I  have 
observed  the  following  recorded  in  the  newspapers  : — 

About  Minntes 

Faom  Miles.  occupied. 

Chichester \       to  London  60 87 

Newmarket  „  60  78 

•         Ditto  I  „  60  85 

Brighton   „  51  75 

Romford    /  „  12  13i 
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The  last  was  said  to  be  a  very  slow  flight.     Supposing  the  first 
four  birds  to  have  occupied  half  the  time  assigned  to  them,  in 
starting  and  alighting,  as  it  seems  probable  they  would,  then  their 
average  speed  would  be   85  miles   per  hour.     Many  remarkable 
instances  of  pigeon  flights  are  on  record.     Eennie  (*'  Faculties  of 
Birds  **)  mentions  one  from  Pans  to  Cologne  in  two  hours  and  five 
minutes,  at  the  rate  of  nearly  150  miles  per  hour.     Bishop  Stanley 
records  the  flight  of  a  pigeon  to  a  part  of  Holland,  300  miles 
distant,  in  five  hours  and  three-quarters,  at  the  rate  of  above  50 
miles  an  hour,  supposing  the  bird  lost  not  a  moment  and  pro- 
ceeded in  a  straight  line,  which  is  not  likely.     Yarrell  (vol.  ii,  p. 
296,  2nd  Edition)  also  mentions  a  number  of  birds  sent  up  from, 
London,  the  first  of  which  arrived  at  Antwerp,  a  distance  of  about 
240  miles  in  five  hours.     But  the  most  wonderful  instance  with 
which  I  am  acquainted,  is  recorded  by  Mr.  Yarrell,  in  the  preface 
to  the  second  supplement  to  his  ''  History  of  British  Birds."     Mr. 
Yarrell  quotes  a  letter  written  to  him  by  Sir  John  Eichardson,  in 
which  he  says  : — 

"With  respect  to  Sir  John  Koss's  pigeons,  as  far  as  I  can  recollect, 
he  despatched  a  young  pair  on  the  6th  or  7th  of  October,  1850,  from 
Assistance  Bay,  a  little  to  the  west  of  Wellington  Sound,  and  on 
the  13th  of  October  a  pigeon  made  its  appearance  at  the  dove  cot 
in  Ayrshire,  &om  whence  Sir  John  had  the  two  pairs  of  pigeons 
which  he  took  out.  The  distance  direct  between  the  two  places  is 
about  2000  miles."  Well  may  Mr.  Yarrell  add,  "  by  what  extra- 
ordinary power  did  this  interesting  bird  find  its  way,  and  by  what 
route  did  it  come  ?  " 

Major  Holland  estimates  the  flight  of  rooks  "  going  home  to  bed, 
with  full  stomachs,  and  taking  it  easy,''  at  about  26  to  30  miles  an 
hour;  the  speed  of  the  albatross,  in  its  swoop  past  the  ship  in 
company  with  which  it  is  cruising,  he  reckons  at  about  90  miles  an 
hour,  "perhaps  rather  more  than  less.*'  The  swallow.  Bishop 
Stanley  computes  at  90  miles,  and  the  swift,  when  dashing  in 
headlong  flight  round  the  old  church  tower,  chasing  its  companions 
in  sportive  flight,  Mr.  Strickland*  believes  to  fly  at  the  rate  of 
from  130  or  140  miles  per  hour.  The  wood-pigeon  flies,  according 
to  the  same  authority,  &om  90  to  140  miles  in  the  hour,  and  the 
rock-dove  even  more  than  this.     But  superior  to  all, — ^inasmuch  as 

♦  Field,  10th  March,  1866. 
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their  very  existence  demands  that  they  should  be  swifter  on  the 
wing  than  the  birds  on  which  they  prey — are  the  falcons.  An 
eagle  in  the  Pyrenees,  Bishop  Stanley  tells  ns,  was  timed  crossing 
a  valley,  and  found  to  be  going  little  short  of  140  miles  an  hour. 
Audubon  says,  "  the  fishing  eagle  of  America  dashes  down  upon 
its  prey  with  such  rapidity  as  to  cause  a  rushing  sound  like  a 
violent  gust  of  wind  amongst  trees,  and  that  its  fall  can  scarcely 
be  followed  by  the  eye."  In  the  Fieldy  for  March  10th,  1866, 
Mr.  W.  J.  Strickland  says,  "  I  have  not  the  slightest  hesitation  in 
saying  that  I  believe  the  peregrine  falcon  is  capable  of  attaining  a 
speed  of  from  150  to  160  miles  an  hour.  Let  those  who  are 
incredulous  draw  their  conclusions  from  actual  observation,  and  not 
from  what  they  consider  possible.  Certainly,  I  never  saw  any 
object  move  with  such  intense  velocity  through  the  air  as  the  pere- 
grine in  his  death  rush,  and  the  depth  with  which  the  body  of  the 
pigeon  or  partridge  ia  frequently  ripped  up,  strongly  corroborates 
the  impression  which  my  sight  has  conveyed."  "  Peregrine,"  well- 
known  in  the  Naturalists*  column  of  the  Field,  writing  on  the 
same  subject,  thus  concludes: — "And  yet  150  or  160  miles  an 
hour,  or  rather  at  that  rate,  is  a  wonderful  pace ;  and  it  is  difficult 
to  conceive  any  creature  with  lungs,  living  through  it.  Think  of 
the  express  as  it  flashes  by  the  station,  with  just  a  clatter  and  con- 
fusion of  windows  !  It  is  gone ;  but  its  pace  is  not  half  that 
which  we  have  just  given  to  the  peregrine.  And  to  much  more 
than  DOUBLE  the  speed  of  the  express !  Very  well ;  but  I  can 
hardly  as  yet  believe  in  anything  faster  than  150  miles  an  hour. 
In  that,  however,  I  do  believe."  Difficult  as  it  may  be  to  ascer- 
tain the  exact  speed  with  which  birds  wing  their  way  through  the 
air,  there  can  be  no  doubt  that  they  are  capable  of  attaining  an 
immense  velocity,  and  I  do  not  think  "  Peregrine  "  has  over-rated 
the  flight  of  his  favourite  falcon. 

This  power  of  passing  with  ease  and  rapidity  over  long  distances 
is  of  vast  importance  to  birds  living  in  communities ;  rooks  for 
instance  would  soon  exhaust  the  supply  of  food  in  their  own 
neiglibourhood,  we  find  therefore  where  they  muster  strong  they 
always  go  some  mih^s  from  their  home  to  feed.  Herons  go  long 
distances  in  search  of  food,  and  these  birds,  as  well  as  rooks  may 
be  seen  high  in  the  air  returning  to  their  roosting  plivces,  their  lofty 
flight  and  direct  course  indicating  the  journey  to  be  a  long  one 
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Mr.  Stevenson  tells  me  he  is  satisfied  the  guillemots  and  gulls  seen 
feeding  in  Yarmouth  and  Lowestoft  roads  during  the  breeding  sea- 
son, come  from  the  great  nesting  places  on  the  Yorkshire  coast,  and 
Mr.  Yarrell  *  states,  on  the  authority  of  Dr.  Jenner  and  Kev. 
Nathaniel  Thombury,  that  the  domestic  pigeons  about  the  Hague, 
"  make  daily  marauding  excursions,  at  certain  seasons  of  the  year,  to 
the  opposite  shore  of  Norfolk,  to  feed  on  vetches,  a  distance  of 
forty  leagues." 

Sir  Thomas  Browne,  whose  keen  observation  nothing  escaped, 
speculated  in  his  "  Hawks  and  Falconry  "  on  the  "  swiftness  of  the 
hawk,"  and  "the  measure  of  their  flight "...  and  adds,  "how  far  the 
hawks,  merlins,  and  wild  fowl,  which  come  unto  us  with  a  north- 
west wind,  in  the  autumn,  fly  in  a  day,  there  is  no  clear  account,  but, 
coming  over  the  sea,  their  flight  had  been  long  or  very  speedy. 
For  I  have  known  them  to  light  so  weary  on  the  coast,  that  many 
have  been  taken  with  dogs,  and  some  knocked  down  with  staves 
and  stones,  "t  We  are  not  much  better  informed  on  this  subject 
now  than  we  were  two  hundred  years  ago,  when  Sir  Thomas  Browne 
penned  the  above  observations ;  the  exhausted  birds  still  arrive  on 
the  coast,  and  after  a  brief  rest  to  recruit  themselves,  disperse  inland, 
but  whence  they  come,  and  by  what  route,  the  scraps  of  evidence 
we  possess,  only  enable  us  to  guess.  Our  subject  is  flight,  not  mi- 
gration, and  I  must  only  touch  upon  the  latter  so  far  as  it  serves  to 
illustrate  the  immense  power  of  enduring  protracted  flighty  possessed 
even  by  some  of  the  weakest  of  our  land  birds  ;  but  that  many  of 
oiir  little  spring  migrants  can  endure  the  fatigue  of  such  a  flight  as 
they  must  make  to  reach  our  shores,  is  too  wonderful  to  believe, 
were  it  not  placed  beyond  all  doubt  that  they  do  undertake  such 
flights,  from  the  the  fact  of  their  having  been  captured  on  board  ships, 
far  from  any  land.  That  the  albatross  should  follow  a  ship  for  many 
days  in  succession,  or  that  the  Cape  pigeon  should  be  known  to 
have  done  the  same  for  a  distance  of  1500  miles,  or  that  the  same 
giant  petrel  (Procellaria  gigantea)  for  three  weeks,  should  hover  about 
the  vessel  in  which  Mr.  Gould  was  sailing,t  is  sufficiently  astonish- 
ing, even  allowing  them  an  occasional  rest  on  the  surface  of  the 
water.     But  what  shall  we  say  to  the  great  tit  (Parus  major),  920 

*  Vol.  2,  p.  292,  second  edition, 
t  Sir  Thomas  Browne's  Works,  tract  v,  voL  iv,  p.  189,  Wilkin's  edition. 

:t  "Ibis,"  1866,  p.  292. 
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miles  from  land,  or  the  tit-lark,  1300  miles  on  the  one  side  from 
the  nearest  main  land  of  South  America,  and  on  the  other,  900  miles 
from  the  Island  of  Georgia !  Both  these  instances  however,  are 
recorded  by  Bishop  Stanley,*  the  former  on  the  authority  of 
Foster's  North  America,  and  the  latter  on  that  of  Dr.  Traill,  who 
saw  the  interesting  little  wanderer  at  Liverpool,  where  it  was  con- 
veyed by  the  ship  on  board  which  it  was  taken.  Thompson,  in  his 
"  Katural  History  of  Ireland  "  t  gives  an  interesting  account  of  a 
flock  (or  it  may  be  flocks)  of  snowy  owls,  which  for  several  days 
followed  a  ship  on  her  voyage  from  Quebec  to  Belfast,  in  Kovember, 
1838.  The  ships  "  log-book  "  states  that  thirty  or  forty  were  seen 
on  the  16th  November;  on  the  17th  a  few  alighted  on  the  masts, 
and  two  were  captured ;  on  the  18th,  fifty  or  sixty  flying  about  and 
alighting  on  the  rigging ;  19  th  and  20th,  owls  seen  both  days  and 
two  more  captured ;  on  the  21st,  a  gannet  and  a  curlew  were  seen, 
but  the  owls  appeared  no  more.  '*  The  vessel  was  about  250  miles 
from  the  Straits  of  Bellisle,  the  south-east  point  of  Labrador,  when 
these  owls  first  appeared,  but  sailing  eastward,  was,  on  the  day  they 
were  last  seen,  about  740  miles  distant  thence,  and  480  miles  from 
the  southern  extremity  of  Greenland,  which,  for  some  time,  was 
the  nearest  land."  From  the  birds  appearing  and  disappearing  at 
imcertain  intervals,  and  in  fluctuating  numbers,  Mr.  Thompson  is 
of  opinion,  the  same  individuals  did  not  present  themselves  on  each 
occasion,but  that  they  were  successive  flocks  migrating  to  more  southern 
latitudes.  The  captain  of  the  vessel  describes  the  appearance  of  these 
splendid  birds,  hovering  in  silent  flight  around  his  ship  in  mid-sea,  as 
beautiful  in  the  extreme.  Many  other  instances  of  the  extraordi- 
nary powers  possessed  by  birds  to  endure  protracted  flight,  are  on 
record,  but  these  well  authenticated  examples  are  quite  sufficient  for 
the  purpose  of  showing  how  wonderful  is  the  power  which  enables 
creatures,  so  delicate,  and  apparently  so  feeble  as  our  little  summer 
migrants,  to  obey  the  mysterious  instincts  of  nature  which  urge 
them  to  face  all  the  dangers  of  an  adverse  element,  and  wing  their 
way  from  distant  climes ;  returning,  in  some  cases,  almost  to  the 
day,  to  the  land  of  their  birth,  to  fill  our  groves  with  melody,  and 
labour  ceaselessly  for  our  benefit 

I  have  endeavoured,  hurriedly,  and  I  fear  imi>erfectly,  to  show 

*  Familiar  History  British  Birds,  vol  i,  p.  94,  third  edition. 

t  Vol  i,  pp.  102—6. 
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how  the  opposing  forces  of  gravity,  and  the  resistance  of  the 
atmosphere — the  first  represented  by  the  weight  of  the  bird, 
exerting  a  constant  downward  influence  ;  the  second  being  made 
available  by  the  surface  presended  to  its  action  by  the  open 
wings  of  the  bird,  and  forming  the  fidcrum  against  which 
the  mechanical  force  of  the  wing  stroke  is  directed — ^how  these 
two  forces,  equalized  by  the  vital  force  of  the  bii*d,  form  the 
resisting  media  which  enable  it  by  muscular  action  to  mount  into 
the  air.  I  have  next  tried  to  explain  briefly,  the  wonderful 
mechanism  by  which  the  wing  is  worked,  the  construction  of  the 
wing  and  its  various  forms,  some  of  the  principal  forms  of  pro- 
gression, and  the  mode  in  which  each  is  accomplished,  and,  finally, 
have  ventured  a  few  remarks  on  the  speed  acquired  by  birds,  and 
their  power  of  sustained  flight. 

In  conclusion,  I  cannot  help  expressing  the  wonder  and  admira- 
tion with  which  this  display  of  the  wisdom  of  the  Allwise  Creator 
fills  my  mind,  and,  I  doubt  not,  the  mind  of  everyone  present ;  how 
great  the  contrast  between  the  silent  and  mighty  working  of 
natures  unchanging  laws  and  the  puny  efforts  of  man,  who  with 
all  his  boasted  skill,  has  not  yet  been  able  to  construct  a  machine 
to  enable  him  to  navigate  the  air,  and  even  with  the  bird  before 
his  eyes  has  failed  to  learn  its  lesson. 


VIIL 

MISCELLANEOUS  NOTES  AND   OBSERVATIONS. 

Aquila  ortsabtus,  Golden  Eagle, — ^The  first  authentic  instance, 
to  my  knowledge,  of  the  appearance  of  the  Golden  Eagle  in 
Norfolk  occurred  in  November,  1868,  under  the  following  circum- 
stances : — ^The  bird  was  found  dead  in  the  Stiff  key  Marshes,  by  a 
fisherman  named  Green,  who  communicated  the  fact  to  Mr.  T.  J. 
Mann,  my  informant,  who  happened  to  be  shooting  in  that  neigh- 
bourhood. That  gentleman  carefully  examined  the  bird  as  it  lay, 
but  fin  ding  it  too  much  decomposed  for  preservation,  secured  the 
sternum  and  feet^  from  which  the  species  was  readily  identified. 
From  on  examination  of  one  of  the  feet  and  from  Mr.  Mann's 
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description  of  the  plumage  of  tMs  "bird,  I  have  no  doubt  that 
it  wsus  an  adult  male,  and  judging  from  the  locality  in  which 
it  was  found — close  to  the  sea— it  was  most  probably  the  victim  of 
a  random  shot,  and  died  almost  as  soon  as  it  reached  the  shore. 

« 

Crus  cinerba,  Crane. — The  spring  of  1869  has  been  remarkable 
from  the  fact  of  several  of  these  fine  birds — usually  considered 
very  rare  visitants  to  our  coast  —  having  appeared  in  Norfolk,  and 
other  parts  of  Great  Britain. 

About  the  7th  of  May,  a  young  male,  which  was  seen  in 
company  with  another,  was  shot  in  a  barley  layer  on  Mr.  R 
Hume's  estate,  near  the  borders  of  the  two  parishes  of  West 
Somerton  and  Winterton.  On  the  25th  of  May  a  second  was 
shot  at  and  winged  in  a  Salt  Marsh  at  Thomham  near  Lynn, 
and  was  kept  in  confinement  till  the  5th  of  June,  when  it  died. 
Again  on  the  4th  of  June,  another  young  male  was  shot  at  South 
Pickenham,  near  Swaffham,  which,  with  four,  stated  by  a  cor- 
respondent in  the  "Field"  to  have  been  seen  at  Bumham,  of 
which  two  were  said  to  have  been  killed,  were  probably  members 
of  one  flock  dispersed  over  that  part  of  the  county.  The 
occurrence  of  so  many  examples  of  this  bird  in  one  season  is  the 
more  remsirkable,  inasmuch  as  not  more  than  four  are  known  to 
have  been  obtained  in  Norfolk  during  the  last  half  century.  In 
Sir  Thomas  Browne's  time  the  Crane  is  said  to  have  appeared  often 
in  hard  winters. 

Mortality  amongst  Swallows  and  Martins, — The  unusually 
low  rate  of  temperature  which  prevailed  towards  the  end  of  May, 
appears  to  have  caused  the  death  of  a  very  considerable  number  of 
Swallows,  Martins,  and  Swifts,  throughout  the  county,  the 
particulars  of  which  have  reached  me  from  various  quarters. 
Most  of  them  appear  to  have  been  found  dead  on  Saturday,  the 
29th  of  May,  having  been  seen  for  two  or  three  days  previously 
in  a  very  feeble  and  emaciated  state.  Hundreds  appear  to  have 
died  about  this  time  throughout  the  county.  Indirectly  the 
extreme  and  unseasonable  cold,  was,  no  doubt,  the  cause,  but  on 
examining  the  register  kept  in  the  rooms  of  the  Literary  Institution 
in  this  city,  I  find  that  between  the  24th  and  29th  of  May,  the 
temperature  varied  at  night  between  48  and  40  degrees,  the  lowest 
being  on  the  Saturday,  at  which  time  the  chief  portion  of  the 
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birds  had  perished.  I  therefore  attribute  their  death  rather  to 
hunger  than  cold ;  since  the  absence  of  sun  deprived  them  of 
their  usual  insect  diet,  and  when  thus  enfeebled  the  cold  had  a  fiar 
greater  effect  upon  their  vital  powers.  I  examined  several  and  in 
all  cases  found  them  only  skin  and  bone,  their  breast-bones  being 
painfully  sharp,  and  showing  plainly  the  amount  of  their  priva- 
tions. Swallows  and  House  Martins  evidently  suffered  most,  and 
Sand  Martins  in  a  somewhat  less  degree,  being-  essentially  a 
water-side  species.  Swifts  were  also  picked  up,  but  these  birds, 
later  breeders  than  the  rest,  I  imagine  must  have  betaken  them- 
selves southward  to  avoid  a  like  fate. 

On  the  27th  of  May,  a  gentleman  driving  from  Bridgham  to 
Harling,  found  the  parapet  of  the  bri(}ge  over  the  Thet  lined  with 
Swallows  and  Martins,  which  did  not  attempt  to  fly  away.  Some 
sat  in  the  road  and  scarcely  troubled  themselves  to  stir  as  he 
approached.  On  the  morning  of  the  29th,  Mr.  Solly,  a  butcher,  in 
passing  over  the  same  bridge,  literally  drove  over  a  group  or  two  of 
these  poor  birdfi,  which  he,  of  course,  imagined  would  rise  on  his 
approach,  but  on  descending  from  his  cart  found  them  too  feeble  to 
fly,  and  many  of  them  dead.  'JTiey  sat  in  clusters  of  four  or  five, 
with  their  heads  inwards  and  huddled  together  for  warmth.  They 
had  collected  on  the  south  side  of  the  bridge,  protected  from  the 
north  and  east  by  a  small  plantation,  and  of  course  whilst  able  to 
seek  thetp  food  had  frequented  the  water's  side.  At  West  Harling, 
Mr.  J.  Ringer  had  several  picked  up  dead  in  his  paddock  on  the 
29tli,  and  one  in  a  chicken's  coop  ;  whilst  for  a  day  or  two  before 
his  men  observed  them  flying  into  the  cattle  sheds  and  stables  for 
shelter  whenever  a  door  was  left  open,  tamed  to  a  most  pitiable 
extent,  by  their  want  of  food.  From  Yarmouth  and  Lynn  the 
same  accounts  were  received  and  at  the  same  time,  between  the 
27th  and  29  th  Mr.  Cole,  a  bird-stuffer  in  Norwich,  had  upwards 
of  sixty  birds,  chiefly  Swallows  and  Martins,  with  a  few  Swifts, 
brought  in  dead,  or  dying,  by  boys,  for  sale.  One  man  brought  in 
.twenty,  all  picked. up  in  the  vicinity  of  this  city.  Mr.  Crompton 
ascertained  that  at  Haveringland  as  many  as  seventy  were  picked 
up  dead  under  the  cattle  sheds,  apparently  almost  all  the  birds  of 
the  Swallow  tribe  in  that  neighbourhood,  and  similar  reports  have 
appeared  in  our  local  journals  from  many  other  localities. 

In  Suffolk,  the  same  mortality  was  noticed,  and   Mr.   T.    E. 
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Wilkinson,  of  Rickinghall,  in  a  letter  to  the  "  Times "  of  June 
4th,  says  : — "  Dozens  of  Swallows  and  Martins  were  found  lying 
dead  in  this  neighbourhood  on  Sunday  last^  May  30th,  after  a 
severe  hoar  frost."  A  similar  occurrence  is  recorded  in  1816  by 
Messrs.  Sheppard  and  Whitear  in  their  ^'  Catalogue  of  Norfolk 
and  Suffolk  Birds/'  At  that  time,  as  late  as  the  4th  and  5th  of 
June,  hundreds  of  these  birds  were  picked  up  at  Christ  Church, 
Ipswich,  which  had  collected  in  knots,  and  sat  on  the  grass  in 
parcels  of  thirty  and  forty.  The  same  summer  many  House 
Martins  were  found  dead  in  Korfolk,  and  some  were  so  weak  that 
the  cats  sprang  upon  and  killed  them  as  they  flew  near  the 
ground. — Henry  Stevenson, 


Note  on  the  recent  Visitation  op  Lady-birds,  &c. — Norfolk 
has  shared  the  advantages  derived  from  the  timely  visit  of  immense 
flights  of  Lady-birds,  and  the  plague  of  Aphides,  from  which 
vegetation  was  suffering  so  severely,  has  rapidly  disappeared  before 
them.  There  has  been  great  discussion  as  to  how  fer  we  are 
indebted  to  immigration  for  these  friendly  visitors,  and  from 
whence  they  come ;  of  course  opinions  differ  greatly,  but  I  am 
inclined  to  believe  we  need  not  revert  to  that  shadowy  land,  "  the 
Continent,"  to  account  for  their  presence. 

In  my  own  garden  there  have  been  immense  numbers,  but  the 
numbers  of  the  larvae,  I  observed,  was  also  very  great.  Their 
onward  movement  in  search  of  fresh  supplies  of  food  would,  I 
think,  account  for  their  congregating  on  the  shore,  which  has  led  to 
the  impression  that  they  had  just  arrived  in  this  country ;  but 
their  flight,  although  strong  and  rapid,  is  not,  I  believe,  sufliciently 
sustained  to  carry  them  far  over  the  sea,  into  which  they  would 
drop  exhausted  and  perish. 

In  support  of  this  view  I  will  mention  a  circumstance  which 
occurred  off  the  Norfolk  coast,  on  ^  the  24th-  of  July  last.  A 
yacht  belonging  to  Mr.  Cresswell  of  Lynn,  sailing  off  Hunstanton, 
passed  through  a  mass  of  dead  Lady-birds,  accumulated  on  the 
surOetce  of  the  water,  about  ten  feet  broad,  and  extending  for  two 
or  three  miles,  bearing  the  appearance  of  a  black  stripe  on  the 
water. 
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This  occurred  in  the  Wash,  about  nine  miles  from  the  Norfolk 
and  thirteen  'miles  from  the  Lincolnshire  shore  ;  the  wind  was 
very  light  in  occasional  puffs  from  off  the  Norfolk  shore,  and  the 
exact  locality  the  entrance  to  the  channel  called  the  "  Bull  dogs." 

Mr.  Cresswell  accounts  for  the  presence  of  this  vast  mass  of 
dead  Lady-birds  as  follows : — At  low  water  there  are  uncovered 
sands,  with  pools  and  channels  between  them,  extending  from 
the  shore  to  the  navigable  channel  called  the  "  Bull  dogs.** 
He  presumes  that  the  mass  of  dead  Lady-birds  in  the  "Bull 
dogs  *'  were  drowned  by  the  rising  water  covering  the  crown  of 
the  sands  on  which  they  had  rested,  and  brought  by  the  current 
into  the  vast  accumulation  the  "  Wild  Duck  '*  passed  through. 

There  is  very  little  doubt  these  Lady -birds  left  the  Norfolk 
shore,  and  alighting  on  the  first  uncovered  spot  they  came  to, 
were  saved  from  dropping  exhausted  into  the  sea,  only  to 
be  drowned  by  the  rising  flood  which  gradually  covered  their 
island  resting  place.  But  had  they  possessed  the  strength  to 
renew  their  flight,  and  chance  directed  them  either  to  the  Norfolk 
or  Lincolnshire  coast,  any  person  witnessing  their  return  would 
probably  have  been  impressed  with  the  belief  that  they  were  a 
fresh  arrival  from  "the  Continent.** 

At  the  same  time  and  place  the  "  Wild  Duck  **  was  surrounded 
by  an  immense  swarm  of  what  at  the  time  were  believed  to  be 
Wasps,  but  which,  from  the  description,  I  have  no  doubt  were 
SyrphidaB,  of  at  least  two  species,  one  much  larger  than  the  other. 
These  were  so  numerous  that  they  were  swept  from  the  sails- in 
thousands,  and  whilst  one  man  steered,  another  had  to  be  employed 
in  brushing  them  off  him ;  as  it  was  they  did  not  escape  being 
bitten,  the  bite  was  attended  with  considerable  pain  and  swelling. 

These  Syrphidae  had  probably  accompanied  the  Lady-birds  in 
their  flight ;  but  their  superior  powers  on  the  wing  had  saved  them 
for  a  time  from  the  fate  which  had  overtaken  the  latter—  only  for 
a  time  however,  as  they  would  soon  add  their  numbers  to  the 
slain. 

The  thought  suggests  itself  whether  this  impulse  to  leave  the 
shore  is  not  a  provision  of  nature  to  rid  us  of  what,  after  having 
performed  its  allotted  purpose,  would  prove  a  serious  nuisance  if 
remaining. 
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N.B.  When  I  wrote  the  above  note  I  had  not  observed  Mr. 
Cordeaux's  note  in  the  "  Zoologist."  s.s.,  p.  1839.  On  the  24th 
of  July,  (the  same  day  as  above  referred  to),  about  thirteen  miles 
from  the  Lincolnshire  coast,  his  cutter  ran  through  numerous  belts 
of  water  '^  from  a  few  yards  to  some  hundreds  in  breadth,  and 
extending  both  to  port  and  starboard  as  far  as  the  eye  could  reach ; " 
so  full  of  myriads  of  green-winged  Aphides  as  to  present  a  "  thick 
pea-soup  appearance."  The  air  in  and  around  this  city  literally 
swarmed  with  these  insects  during  the  whole  of  that  day,  Mr. 
Cordeaux  also  mentions  the  astonishing  number  of  the  larvse  of 
the  Lady-bird  in  the  pea-fields — ten  or  twelve  on  each  plant. 
"There  were  many  of  the  perfect  insects,  but  the  larvflB  out- 
numbered the  parents  as  fifty  to  one."  — T.  Southwell,  Sept,  1869^ 
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ADDRESS 

Itend  hy  tho  President,  the  Bbv.  JogBFn  Ceompton,  to  the  Members 
of  the  Norfolk  and  Nomileh  NatwraUitx'  Society  at  their 
lecond  Annfial  Meeting,  held  ai  the  Norfolk  and  Nonotoh 
Mvseutn,  Mrnrch  Slst,  1871. 


Ladies  and  Gentlbhe:) — In  closmg  the  eeconil  year  of  the 
eidatence  of  the  Norwich  NutnralisU'  Society  and  making  way 
for  my  successor  in  the  chair,  my  remarks  touBt  be  few.  Our 
year's  publication  of  Tranaactions  will  show  that  the  past  has 
been  neither  a  useless  nor  a  hajrcn  year.  Profeasor  Newton's 
paper  on  the  "  Method  of  Eegistering  Natural  HiBtory  Phenom- 
ena," would  of  itself  give  a  permanent  value  to  our  little  book,  and 
I  believe  will  cause  it  to  be  gladly  received  hy  the  many  kindred 
Societies  with  which  we  are  uow  in  correspondence.  The  great 
value  of  the  plan  consists  in  the  variety  and  completeness  of  the 
information  with  regard  to  each  species  of  bird  found  in  the 
neighbourhood,  and  the  shght  amount  of  labour  required  to  keep 
np  the  daily  record.  Some  results  derived  are  highly  interesting 
OB,  e.g.  the  migratory  habits  of  the  Song-Thrash,  and  there  can 
be  no  doubt  that  important  results  would  bo  obtained  by  the 
comparison  of  Begisters  kept  on  Professor  Newton's  plan  in 
different  districts  of  the  county  and  country. 

"We  have  to  thank  heartily  Mr.  J.  H.  Gumey,  jun.  for  his 
paper  giving  some  of  the  results  of  his  journey  in  Spain  and 
Algeria,  a  district  rarely  visited  by  ornithologists,  as  also  to 
rejoice  in  finding  him  following  with  such  ardour  and  scientific 
accuracy,  the  steps  of  hia  fatbei^  to  whom  tlm  Museum  owes 
such  a  large  debt  for  its  'celebrated  collection. 


Mr.  Kitton  has  brought  before  us  in  his  paper  "  On  Growth 
and  Keproduction  in  the  Lower  Forms  of  Vegetable  life,"  a 
class  of  objects  for  the  study  of  which  this  region  offers  peculiar 
advantages,  and  of  which  few  men  in  Europe  are  more  fitted  to  speak 
than  himself ;  while  Mr.  Barrett  has  contributed  a  paper  I  do  not 
hesitate  to  call  one  of  unusual  importance  "  On  Coast  Insects  found 
Inland."  To  this  paper  I  shall  again  refer  before  I  close,  as  it 
seems  to  me  to  open  views  of  great  interest  touching  the  question 
of  the  perpetuation  of  species  ;  when  we  think  of  such  extremely 
frail  genera  of  insects  retaining  their  forms,  or  even  existence, 
through  enormous  periods  of  time,  and  under  circumstances 
singularly  changed.  Mr.  Stevenson's  remarks  that  same  evening 
on  the  breeding  of  certain  coast  birds  on  the  same  spots,  cor- 
roborated, as  they  were,  by  the  examples  quoted  by  Mr.  Bayfield 
of  the  existence  of  seals  in  the  Caspian  Sea  and  Lake  Baikal,  in 
conjunction  with  the  paper,  form  a  good  example  of  those  un- 
expected coincidences  which  must  occur  in  our  studies  when 
accurate  observations  are  made,  by  which  one  branch  throws 
light  upon  another  while  itself  receiving  illustration ;  for  I  do  not 
suppose  that  the  rationale  of  the  existence  of  the  insects  or 
birds  at  Brandon  would  have  been  so  fully  made  out,  had  not  the 
little  fluttering  objects  of  Mr.  Barrett's  care  been  brought  to 
notice. 

Mr.  Stevenson's  paper  on  the  abundant  occurrence  last  year 
of  the  Little  Gull  on  the  Eastern  Coast,  with  the  light  he  has 
thrown  upon  its  line  of  migration,  is  just  one  of  that  class  of 
records  combined  with  scientific  discussion  of  facts,  for  which  this 
and  all  iN'aturalists'  Clubs  are  formed. 

It  will  be  remembered  that  a  Sub -committee  was  formed  for 
the  purpose  of  compiling  a  Fauna  and  Flora  of  the  county.  The 
first  part  is  published  in  this  year's  Transactions — the  Mammalia, 
by  Mr.  Southwell,  j&x)m  whose  pen  we  gladly  print  a  former 
paper  "  On  the  Ornithological  Archasology  of  Norfolk."  I  wish 
he  would  have  allowed  his  letter  to  us  from  Diss,  during  his 
temporary  absence,  also  to  have  appeared,  if  only  as  a  specimen 
of  how  quiet  and   simple   observation    of   natural  phenomena. 


Tistbl«  {Vom  a  window  or  in  a  garden,  uih^  be  made  as  intereaUng 

as  a  chapter  of  White's  nistoiy  of  Selbome.  Another  port  of 
the  compilation  of  Fauna  and  Flora  is,  I  understand,  far  advanced 
under  Mr.  Barrett's  hand,  and,  when  the  whole  is  completed, 
it  will,  we  hope,  be  a  valuable  addition  to  the  Natural  History 
Literature  of  the  county.  We  have  further  to  acknowledge, 
though  we  do  not  print,  Mr.  Crowfoot's  paper  "  On  the  con- 
tending theories  of  Spontaneous  Generation ; "  also  to  thank 
the  Rev.  J.  Batea  for  laying  before  ub  the  present  state  of 
knowledge  respecting  "  Sun  8pote  and  Solar  Eclipses." 

Our  miscellaneous  collection  of  facts  contains  a  few  curio^tiea, 
but  I  regret  that  we  have  not  kept  a  fuller  record  of  oar  conversa- 
tions, where  such  facte  generally  drop  out  from  the  esperience  of 
members,  without  the  formal  preparation  of  a  paper.  One  point, 
however,  I  may  be  allowed  to  supply,  viz.- — that  evidence  has  been 
given  that  the  Sea  Birds  Protection  Act  is  already  doing  good, 
by  the  return  to  iheir  old  haunts  in  inoreaaed  numbers,  of  the 
various  species  whicli  have  for  many  years  frequented  them. 
It  is  clear  that  the  Act  need^  only  to  be  enlarged  and  extended  to 
become  a  great  benefit  to  the  coimtry,  as  well  as  a  joy  to  all  true 
students  of  Nature. 

Our  Excursions  during  the  past  season  were  not  so  numeroua  as 
■we  had  hoped,  for  reasons  I  need  not  recal  Those  which  were 
carried  out  were  much  enjoyed,  and  the  plan  now  proposed  for 
their  future  arrangement  will,  I  trust,  make  those  of  the  nest  and 
fiiture  summers  iar  more  effective.  All  excarsions  in  this  neigh- 
bourhood labour  under  the  local  disadvantage  of  paucity  of 
railway  accomodation,  while  as  with  all  other  Clubs,  our  changeable 
climate  is  a  continual  drawback,  though  we  are  spared  the  peculiar 
liability  of  our  Liverpool  friends,  who,  we  are  told,  now  and  then 
tempt  Neptune  on  their  pleasure  and  scientific  trips,  and  spend 
the  day  in  a  woful  study  of  anatomy  by  the  aid  of  aoa-«ickness. 

On  one  or  two  points  mora  of  general  interest  will  I  venture  an 
observation.  We  meet  for  the  sake  of  prosecuting  Natural  History, 
chiefly,  of  oouree,  from  our  own  delight  in  its  subjects,  but,  as  I 
conceive,  also  for  the  sake  of  extending  that  delight  to  others,  and 


Tfith  the  hope  that  through  ns  the  mental  and  moral  benefits  of 
the  study  of  Natural  History  may  become  more  widely  felt.  Time 
was  when  objections  were  made  to  our  studies,  and  fears  were 
entertained  of  their  tendency.  We  have  parsed,  or  nearly  passed, 
through  such  fears  and  objections.  Ko  one  now  will  talk  of  the 
danger  of  Greology,  and  even  Darwinian  theories  are  now  seen  in 
a  better  light,  whether  by  supporters  or  opponents,  than  was  the 
case  not  long  ago ;  and  therefore  surely  the  desire  and  the  power 
also,  perhaps,  has  increased  of  spreading  the  refining  tastes  and 
pleasures  of  our  science  to  many  beyond  our  circle.  The  poet  and 
the  man  of  genius  are  the  endowed  ones,  but  we,  who  listen  to 
and  eigoy  with  understanding  the  results  and  outpourings  of  their 
genius,  are  the  blessed  ones.  They  exist  for  us  and  we  for  them 
mutually.  So  one  great  privilege  and  honour  of  the  students  of 
Natural  Science  will  be  found,  not  only  in  reckoning  in  their 
select  circle  a  few  successful  and  gifted  observers,  but  in  the  fact 
that  through  their  means  the  ei^'oyment  and  the  privilege  of  an 
intelligent  admiration  of  Nature  is  extended  to  and  shared  by 
thousands.  May  it  not  be  possible,  I  would  suggest^  at  this 
moment,  when  popular  education  is  about  to  take  a  great  stride, 
for  us  and  our  kindred  Societies  to  devise  and  urge  some  means 
whereby  the  knowledge  and  pleasure  of  Natural  History  should 
be  laid  open  both  to  the  young  and  to  the  intelligent  adults  of 
our  cities  and  villages.  The  late  Bishop  Stanley,  when  a  rector, 
and  Professor  Henslow  in  the  same  position,  succeeded  to  a 
marvel  in  their  country  villages  in  creating  a  passion  for  Natural 
Science.  Some  Clubs  offer  prizes  to  young  people  to  stimulate 
them  to  the  study,  and  with  good  effect.  I  look  to  our  Museum 
and  regret  to  see  how  little  the  curiosity  which  brings  numbers 
here  on  open  days  is  turned  to  effective  account,  and  as  to  the 
schools  already  existing^  and  about  to  be  called  into  existence,  both 
for  juvenile  instruction  by  day^  and  adult  education  at  night,  I 
oin  only  join  with  Professor  Hu]^y's  regret  that  popular  elemen- 
tuy  books  for  such  classes  are  as  yet  so  incurably  bad,  and  that  so 
little  care  is  taken  that  the  great  works  of  Nature  should  be 
ptqpedj  presented  to  the  quick  eye  and  heart  of  youth,  or  the 


t  mqniiuig  mind  of  the  working  man. 

remedy  these  defects,  even  in  part,  lie  devised  in  our  locality,  I 
for  one  should  be  only  too  glail  to  support  the  effort,  and  believo 
our  Society  would  I*  earning  the  gratitude  of  our  city  both  for 
the  present  and  for  untold  generations  to  come. 

No  address  to  a  Naturalist  Snciety,  even  of  so  slight  a  nature  as 
this  must  necessarily  be,  caa  pass  by  in  silence  the  questions  raised 
by  such  papers  as  Mr.  Crowfoot's  on  "  Spontaneous  Generation," 
Mi.  Barrett's  on  "  Coast  Insects  found  Inland,"  and  still  less  the 
remarkable  iaaue  of  Darwin's  "  Descent  of  Man."  That  such  frail 
species  of  Noctus  should  have  preserved  their  identity  unchanged 
during  the  long  period  which  must  have  elapsed  since  Brandon  was 
a  coast  line,  and  the  changes  involved  in  that  alteration,  though 
amoU  compared  with  some  of  the  periods  Geologists  speak  of,  opens 
the  eye  to  the  immensity  of  time  that  may  be  required,  whether 
for  formation  of  a  new,  for  a  alight  variation  of  esiating,  or  for  the 
extinction  of  an  old  spoctes.  Personally  I  do  not  consider  the 
facta  so  brought  to  our  knowledge  go  further  than  to  make  us 
realise  the  lapse  of  time  and  extent  of  change  of  conditions  re- 
quired for  such  development  of  new  or  actual  extinction  of  former 
genera;  but  it  gives  great  force  to  an  observation  made  to  the 
Liverpool  Society,  that  though  we  may  regrot  the  loss  of  rare 
plants,  insects  and  birds  &om  the  few  localities  where  they  linger, 
whether  by  accident,  agricultural  chaises,  or  by  reckless  collectors, 
yet  the  tact  of  such  extinction  or  non-extinction  is  itself  a  valuable 
one  for  natural  science,  and  an  important  point  to  be  carefully 
noted,  as  much  almost  as  the  discovery  of  a  new  species.  Without 
entering  on  the  unsettled  questions  of  tho  origin  of  species,  or 
discuBsing  the  probable  truth  or  error  of  my  old  teacher.  Dr.  Grant's 
Twucim — for  to  him  it  is  originally  due — that  the  whole  creation, 
&om  the  monad  to  man,  proceeded  &om  a  cell  on  which  was  im- 
pressed the  potentiality  of  development ;  and  without  venturing  to 
follow  Professor  Xyndall  into  the  tremendous  vision  that  all  poetry, 
science,  eloquence,  and  genius,  existed  potentially  in  the  fire  mist 
of  primeval  cosmical  conditions,  of  which  the  sun's  photo  and 
chiomo  spheres  may  be  the  relics,  I  may  be  allowed  to  draw  atteu- 


8 

tion  to  the  wonderful  variety  and  extent  of  learning  and  observation 
in  Dr.  Darwin's  last  book.  He  calls  it  the  "  Descent  **  of  Man, 
rather,  as  has  been  well  said,  it  is  the '' Ascent  ^*  of  Man.  If — though 
I  do  not  say  he  has  succeeded,  but  if  he  has  proved  that  man  is 
in  body  developed  from  some  hairy,  sharp-eared  arboreal  quadruped, 
some  of  us  will  be  made  to  remember  our  classic  reading  of  Dryads, 
Hamadryads,  Fawns,  and  other  legendary  creatures  of  poets  and 
prehistoric  traditions,  quite  as  interesting  as  heraldic  griffins, 
.  and  dragons,  which  anticipated  geologists,  and  which  we  would  not 
willingly  give  up  any  more  than  quite  believe ;  but  I  would 
maintain  it  is  an  ^^  ascent,"  in  one  sense,  rather  than  a  *^  descent," 
Dr.  Darwin  exhibits,  for  when  he  shows  how  many  creatures, 
four-footed  or  biped,  flEur  below  man  in  hodUy  formation,  yet  fEur 
surpass  not  only  the  lowest,  but  even  many  considerably  advanced 
races  of  men  in  mental  and  moral  qualities  he  makes  us  feel, 
that  whencesoever  man  has  developed  in  bodily  organization,  he  has 
risen  from  a  lower  condition  even  compared  with  the  brutes,  and 
certainly  proves  that  whencesoever  and  howsoever  derived,  man  can 
never  in  any  stage  of  development  become  a  complete  animal 
worthy  of  belonging  to  the  brute  company.  He  must  be  in  body 
and  in  mental  condition  either  below  the  beast  or  above  I  We 
wrong  the  animals,  whose  natural  history  is  our  study,  when  we 
talk  of  a  man  being,  or  making  himself  a  beast  or  a  brute ;  for 
the  beasts  would  disown  him,  and  show  him  to  be  worse  than 
they,  if  he  is  not  higher;  and  we  wrong  our  own  higher  nature, 
when  we  forget  or  disregard  the  physical  condition  in  which  we  are 
here  dwelling. 

As  the  butterfly  is  ever  but  a  beautiful  winged  grub,  so  man 
carries  the  limiting  conditions  of  body  in  his  highest  flights  of  power, 
and  in  his  bodily  imperfections  is  conscious  of  higher  energies  and 
destinies.  Whether  developed  from  the  protoplasmic  matter  lining 
the  ocean's  bed,  and  cleaving  to  its  rocks  miles  deep,  or  descended 
from  quadruped  or  biped  in  bodily  organization,  I  care  not ;  for  to 
use  the  recent  words  of  Mr.  Froude  to  the  students  of  St.  Andrew's 
University — '^  It  is  nothing  to  me  how  the  Maker  of  me  has  been 
pleased  to  construct  the  organized  substance  which  I  call  my  body. 


It  is  miney  not  me"  The  *' Nous,"  the  intellectual  spirit  being  an 
ousia — an  essence,  we  believe  to  be  an  imperishable  something 
which  has  been  engendered  in  us  from  another  source.  As 
Wordsworth  says : — 

"  Our  birth  \b  but  a  sleep  and  a  forgetting  ; 
The  soul  that  rises  in  us  our  life's  star, 
And  oometh  from  afar  ; 
Not  in  entire  forgetfiilness, 
Not  in  utter  nakedness, 
But  trailing  clouds  of  glory  do  we  come» 
From  heaven  which  is  our  home." 
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I. 

ON   THE   ORNITHOLOGICAL   AECHiEOLOGY   OF 

NOEFOLK 

By  Thomas  Southwell. 

It  is  singular  how  little  infonnation  we  find  in  the  works  of  old 
writers,  with  regard  to  the  Natural  History  of  Norfolk,  in  the 
times  of  which  they  write,  although  Lincolnshire  and  Cambs.  are 
often  mentioned,  and  lists  of  the  birds  found  there  given.  This 
may,  perhaps,  be  accoimted  for  in  some  measure  by  the  ''  out  of 
the  way  **  situation  of  our  county  ;  certainly  not  by  any  scarcity  of 
the  feathered  race,  which  was  probably  quite  as  numerously  repre- 
sented here  as  in  either  of  the  two  counties  named  There  is  no 
doubt  some  species  lingered  here  long  after  they  had  ceased  to 
frequent  better  known  districts.  Indeed,  it  would  be  surprising 
were  such  not  the  case  when  we  consider  the  geographical  position 
of  Norfolk ;  the  coast,  projecting  into  the  German  Ocean,  offering 
a  resting-place  for  migrants  passing  to  and  &o ;  the  broads  and 
fens  affording  a  secure  home  for  the  aquatic  species ;  and  the  woods 
and  uplands  of  the  interior  presenting  every  variety  of  attraction 
for  those  species  whose  habits  required  such  retreats.  So  great  is 
its  diversity  of  feature  and  soil,  that  as  old  Fuller  truly  says,  ''All 
England  may  be  carved  out  of  Norfolk,  being  represented  in  it^ 
not  only  as  to  the  kinds  but  degrees  thereof;  for  here  are  fens  and 
heaths,  light  and  deep,  sand  and  clay  grounds,  meadow-lands, 
pastures  and  arable,  woodlands  and  woodless." 

Drayton,  in  his  "Poly  Olbion,"  says  Mr.  Lubbock,  occupies 
pages  with  the  enumeration  of  different  species  of  birds  found  in 
Lmcolnshire,  but  dismisses  poor  Norfolk  with  a  passing  intimation 
that  the  open  coimtry  around  Brandon  is  admirably  suited  for 
hawking.  Camden,  too,  gives  an  interesting  account  of  the 
Lincolnshire  fens,  but  of  Norfolk  only  tells  us,  when  speaking 
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of  Hunstanton,  **  The  catcliing  of  hawks,  the  abundanoo  of  flah| 
with  the  jet  and  amber  commonly  found  upon  this  ooaat,  I  pur* 
posely  pass  by,  because  other  places  also  in  thoso  parts  allbrd 
them  in  great  plenty,"  (Edition  1695).  Gough,  howovori  in  hit 
edition  of  Camden's  Brit, — writing,  probably,  about  1789, — gives 
a  description  of  a  Lincolnshire  Fen,  which  I  will  quoto,  as  Iroiu 
the  similarity  of  the  country,  I  have  little  doubt  it  would  apply 
equally  well  to  our  Broads  at  the  same  period  : — 

"The  East  Fen  is  quite  in  a  state  of  nature,  and  exhibits  a 
specimen  of  what  the  country  was  before  the  introduction  of 
draining.  It  is  a  vast  tract  of  morass,  intermixed  with  numbers  of 
lakes,  from  half-a-mile  to  two  or  three  miles  in  circuit,  coinmuul- 
cating  with  each  other  by  narrow  reedy  straits  ♦  ♦  •  ♦  ♦  'J'Jit 
multitude  of  starlings  that  roost  in  these  reeds  in  winter  break 
down  many  by  perching  on  them.  A  stock  of  reeds,  well  harvustod 
and  stacked,  is  worth  two  or  three  hundred  pounds.  Tlio  birds 
which  inhabit  the  different  fens  are  very  numerous.  Besides  tho 
common  wild  duck, — wild  geese,  garganies,  {iocliards,  sliovebrs* 
and  teals,  breed  here.  Pewit-gulls,  and  black  tenis,  abouml,  and 
a  few  of  the  great  terns,  or  tickets,  are  seen  among  ilutm  i  tlui 
great  crested  grebes,  called  gaunts,  are  found  on  i)m  Kssi  Fon; 
theiesser  crested,  the  black  and  dusky,  and  tlie  little  grel>e,  eo(AMf 
water-hens,  spotted  water-hens,  water-rails,  rufls,  redshank^  Up* 
wings  or  wypes,  red-breasted  godwits,  and  whimlirils,  nth  iiibAbl^ 
tants  of  these  fens.  The  godwits  breed  jutu  Wssb^ul>oroug)i,  ili# 
whimbiels  only  appear  for  about  a  fortui^t  in  May,  umr  HpttUii% 
and  then  quit  the  country.  Opposite  to  Fosinlyk^^  Wash,  during 
sommer,  are  vast  numbers  of  ATosettss,  calU^  ituan^  y<^lp<di(,  from 
their  cry  as  they  hover  over  tb«  sportsman's  li«sd  liks  Lsfmings ; 
knots  are  taken  in  nets  along  ihb  sLiores,  oiUM  V^jmniykic  iii  gnti 
numbers  during  winter,  but  diiwppear  in  vynun^  TIm;  nHmfUmntA 
owl  vists  ihe  nffighbourhood  of  WasL^oV^rou^  with  ihfi  wood^ 
eocks,  and  probably  performs  iU  p<a;gr8<ions  with  iiim0i  Mfds^ 
quitting  the  countxr  at  tbe  sanijfs  tiiMu  It  does  ufA  ywii  oft  inm^ 
but  conceals  itfidif  in  old,  long  grsML  Mkbael  I>njtoft  tai^umnUm 
the  folloiriuij^  bijd£  iTtluibmn;^  ^hh  Uxmi :  ^tb«  dudk  aod  ittsUsid, 

[oxtew  f  Tj,  iLt  iyj'ji.  xht  vvui^'Lei^  xht  daliclikk^  Um;  j/dKbu,  ih^ 
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bidcock,  [watei^rail],  redshank,  bittern,  and  wild  goose :  among 
such  as  flying  feed,  the  sea-mere,  sea-pie,  gull,  curlew,  cormorant^ 
and  osprey,' "  (Camden's  Britannia,  Gough's  Edition,  1806,  voL  ii, 
pp.  380,  1).  In  another  place,  speaking  of  Crowland,  he  teUs  us  : 
''Their  greatest  gain  is  from  the  fish  and  wild  ducks  that  they 
catch,  which  are  so  many,  that  in  August  they  can  drive  into  a 
single  net  3000  ducks ;  they  call  these  pools  their  corn-fields ;  for 
there  is  no  com  grows  within  five  miles." 

In  addition  to  occasional  scraps  of  information  which  come  to 
light,  often  presenting  themselves  in  strange  forms,  such  for 
instance  as  a  ''  bill  of  fare  "  at  some  great  feast, — we  fortunately 
possess  two  very  valuable  records,  one  the  "  L'Estrange  Household 
Book,"  kept  during  the  years  1519  to  1578;  and  the  other, — ^the 
most  valuable  of  all  our  local  records  of  the  past, — a  paper  by  Sir 
Thomas  Brown,  referring  to  a  period  about  a  hundred  and  fifty 
years  later,  and  giving  an  account  of  the  birds  found  in  Norfolk 
in  his  time;  his  known  accuracy  and  keen-sightedness  render 
this  list  perfectly  trustworthy  so  far  as  it  goes,  and  a  most  welcome 
legacy  to  modem  ornithologists. 

First  in  point  of  date  comes  "  the  household  and  privy  purse 
accounts  of  the  L'Estranges  of  Hunstanton,"  kept  during  the 
reigns  of  Henry  the  Eighth  and  his  children,  &om  1519  to  1578, 
communicated  to  the  Society  of  Antiquaries  by  Mr.  Daniel  Gumey 
of  North  Eimcton,  in  1833.  This  curious  record  of  the  expendi- 
ture in  the  house  of  one  of  the  "better  sort  of  gentry,"  when 
Henry  the  Eighth  filled  the  throne,  is  full  of  all  sorts  of  antiqua- 
rian interest,  but  its  great  attraction  to  us  consists  in  the  entries 
containing  the  names  of  the  wild  birds  supplied  for  the  use  of  the 
household,  with  the  price  paid  for  them,  or  the  rewards  given  to 
the  servants  who  brought  them  as  presents  from  the  neighbouring 
gentry,  and  often  specifying  the  mode  by  which  they  were  pro- 
cured,— ^as  by  hawking,  the  cross-bow,  ox  the  gun.  In  those  days 
the  landed  gentry  depended  almost  entirely  upon  home  supply  for 
provisioning  their  establishments,  and  as  most  of  their  out-door 
servants  were  boarded  in  the  house,  no  small  qusoitity  was  required 
to  supply  those  patriarchal  abodes.*    Provision  seems  to  have  been 

•  On  festive  occasions  the  quantity  of  provisions  provided  was  prodigious ; 
take  for  example  a  feast  given  on  the  occasion  of  the  "intronazation"  of  Novell, 
Archbishop  of  York,  in  Edward  lY's  reign :  Among  the  goodly  provision 
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more  plentiM  thftn  money,  und  we  find  the  rent  often  psid  in 
kind  :  thua,  in  1519,  is  an  t-ntry,  received  "A  goos,  a  pygge,  a 
crane,  iiij  conyea,  and  a  loyn  of  veile  of  gyst,"  or  in  lieu  of  rent. 

Amongst  the  birds  aent  in,  the  crone  ia  mentioned  five  timea, 
and,  from  the  price  attached  to  it,  I  am  inclined  to  think,  it  was 
not  80  much  esteemed  for  the  table,  (at  least  at  Hunatauton,)  as 
has  been  generally  supposed.  The  first  entry  in  which  a  price 
occuta  ia  aa  follows : — 

Itm  pd.  for  a  crane  and  vj  plovs  .....  xx''. 

Six  plovers,  in  a  aubeequent  entry,  are  valued  at  1/2,  which 
leaves  6d.  for  the  crane ;  in  aaothei  place  it  is  charged  4d.,  and  in 
a  third  6d,  The  curlew,  a  common  bird  now,  and,  probably,  more 
common  still  at  that  time^  is  valued  at  precisely  the  same  amounts, 
4d.,  5d.,  and  6il,  To  show  that  the  value  attached  to  the  curlew 
WHS  not  excessive,  I  may  mention,  that  in  the  Duke  of 
Buckingham's  Household  Eook,  (a.d.  150T,)  it  is  put  down  at  4d. 
and  5d,  ;  and  in  Lord  North's  Household  Book,  (1577,)  at  6/8  per 
dozen,  or  mthcr  more  than  6  jd.  each ;  as  neither  of  these  books 
givea  the  price  of  the  crane,  I  am  unable  to  compare  it,  bat  the 
agreement  of  the  three  records  fixes  the  price  of  the  curiew  at 
exactly  tliat  assigned  in  the  L'Eetrange  Household  Book  to  the 
orane.  I  am  unable  to  compare  the  price  of  the  crane  with  that  of 
the  heron,  as,  although  the  latter  is  mentioned  ten  times,  in  no 
instance  ia  the  price  given.  In  the  Duke  of  Buckingham's  book, 
however,  it  is  charged  8d,  and  in  Lord  North's,  (so  far  as  I  can 
make  out,)  3/4  per  dozen,  or  a  little  over  3^d.  each.  In  the 
present  day,  I  suppose  we  should  not  hesitate  to  cliooae  the  curlew 
r  table  in  preference  to  the  crane,  although,  from  the  latter 
being  to  a  great  extent  a  vegetable  feeder,  I  see  no  reason  why  it 
should  not  be  excellent  eating — ceitainly  as  good  as  a  curlew  fresh 
from  the  aea-shore—but  in  the  time  of  which  we  are  speaking,  it 
was  generally  included  in  the  "  hill  of  fare,"  on  festive  occasions, 

made  for  tlie  some,  were  400  Rvans,  400  heroiu,  204  cranes,  the  same  number 
of  bitterns,  1000  "  egrittes,"  104  oxen,  6  "  wjide  buIJes,"  1000  "  muttons," 
2000  "  jijgges,"  2000  geese,  2000  chiukena,  4000  pigeons,  4000  cooyes,  1000 
hot  pastiea  of  venison,  4000  colli  ditt^), "  atagges,  buck  and  roes,  500  and 
mo,"  13  "i>or|MK)es"  and  seals,  and  a  predion  of  game,  fish,  and  Eweets. — 
Bfoderip  Zool.,  Bee.,  p.  109. 
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where  it  would  make  a  much  handsomer  dish  than  the  curlew.  I 
can  only  infer,  from  the  value  attached  to  these  two  birds  being 
precisely  the  same,  that  the  crane  was  less  esteemed  for  the  table 
than  has  been  generally  supposed,  or  that  the  curlew  was  con- 
sidered more  of  a  delicacy  than  it  now  is,  or  it  might  be  that  its 
wary  habits  being  too  much  for  the  cross-bow  it  was  more  of  a  rarity. 
The  bustard  is^  only  twice  mentioned ;  the  first  time,  Christmas, 
1527,  as  having  been  killed,  with  eight  mallards  and  one  heron, 
by  the  cross-bow;  the  second  time,  three  years  after,  in  the 
following  entry : — 

Itm  in  reward  the  xxv  day  of  July,  [1530,]  to  Baxter's  svnt. 

for  bringyng  of  ij  young  bustards         ....     ij**. 

The  "  reward  "  does  not  seem  to  have  been  very  large,  judging 
from  some  other  entries  of  the  same  nature  which  I  add  by  way  of 
comparison. 

The  bringers  in  of  3  "  feasands,"  half  a  buck,  some  strawberries, 
and  a  "  cygnett,"  each  received  4d. ;  the  reward  for  a  fresh  salmon 
was  2d.,  except  on  one  occasion  when  the  following  entry  occurs : — 

Itm  in  reward  the  xxj  daye  of  December,  to  a  felaw  that 
brought  a  samon  from  Lambard,  the  Miller  of  Swanton 
Mills  vi\j**. 

Possibly  the  distance  may  have  produced  so  large  a  reward  in 
this  instance.  I  am  surprised  to  find  the  bustard  mentioned  only 
twice,  as  it  must  have  been  frequent  in  Norfolk  in  those  days. 

The  principal  means  by  which  the  birds  mentioned  were 
obtained  was  the  cross-bow ;  some  idea  of  the  skill  with  which  this 
rude  instrument  must  have  been  used  may  bo  gained  from  a  list  of 
the  birds  killed  with  it,  viz. : — wild  geese,  bittern,  mallards,  swan, 
crane,  bustard,  and  heron.  Next  come  the  hawks — the  goshawk 
sends  in  his  pheasants ;  the  sparrow  hawk,  rabbits  and  partridges ; 
and  the  brave  little  hobby,  on  one  occasion  fourteen,  and  on 
another  twelve  larks.  Water-dogs  were  formerly  trained  to  take 
wild-fowl,  and  to  the  **  spannyeUs "  share  fall  six  mallards  and 
five  coots. 

Hitherto,  both  birds  and  beasts  had  only  the  snare,  the  hawk, 
and  the  cross-bow  to  contend  against,  but  in  the  first  week  in 
November,  1533,  a  new  era  is  introduced,  and  a  much  more 
terrible  engine  of  destruction  comes  amongst  them — '^  Itm  a  watter- 
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hen  kyUed  vi.  the  gun,"  nnd  in  quick  TOceeraioii  n  crane,  "then 
aDOtber,  nejct  a  mallard,  then  a  widgeon,  fall  victimB  to  the  new 
foe.  From  that  time,  dtmhtless,  iho  (rroB»-bow  would  gradually 
fall  into  disuse,  and  lUcgiin, clumsy  asit  then  waB,bu  used  initsstead. 
On  24tU  Sepk-mher,  1649,  (1)  xs"  weru  sent  to  "  Bamea  of 
London  to  buy  guiqiowdRr  w"  all"  In  Lord  North's  UouBeliold 
Book  is  tlie  following  entry : — 

Feb,  22,  1577 — A  hand  gonna  and  gonne  powder    .  sxiij'. 

And  Sep.  14  of  the  same  year,  "  Liiy  Uis.  of  gou  jiowdor, 

Lviy"  Tj^. 
Foe  14  lb,  of  matches iy'   is.''." 

Guns  long  remained  much  too  costly  articles  to  be  extensively 
used,  and,  probably,  it  is  not  until  comparatively  recent  times  that 
they  have  aided  largely  in  the  work  of  exlermination.* 

The  "L'Estrange  Household  Book"  is  bo  intcrestiiig  &  record, 
that  I  muat  ask  your  panlon  if  1  Itave  dwelt  longer  than  I  intended 
upon  it — the  difHculty  is  to  know  when  to  stop  or  what  to  nuiko 
choice  of. 

Sir  Thomas  Brown's  paper  refers  to  the  latter  part  of  the  seven- 
teenth century,  a  period  about  150  years  later  than  the  L'Estrange 
Honsehold  Book.  Macauley  draws  a  moat  vivid  picture  of  the 
state  of  England  at  this  time,  he  says : — "  Could  the  England 
of  1685,  be  by  some  ma^cal  process  set  before  our  eyes,  we  should 
not  know  one  liiudsGapo  in  one  hnndred,  or  one  building  in  ten 
thousand  ....  many  thousand  square  miles,  which  are 
now  rich  in  corn-land  and  meadow,  intersected  by  green  hedge- 

*  Beeidea  the  bints  already  named  the  fullowing  also  occur :— woodcock, 
spowe  [wbimbrel)  iitint,  redshaDk,  knot,  teal,  peacock,  bcroQ,  dotterells,  sea 
dotterel),  blackbinl,  sea  pye,  bittern,  popeler  [shoveller]  pigeoe,  stock-dove, 
biant,  snipe,  and  sparrow.  I  may  mentioD  that  the  poqwise  occurs  several 
times ;  a  conger  also  Beems  to  have  been  so  much  esteemed,  that  put  of  it 
was  ^ven  to  "  my  Lord  of  Norwich."  Fresh  salraun  allBU  occur,  also 
oysters,  (which  cost  the  great  Bnke  of  Buckingham  %i.  ptr  100,)  cr&hi, 
"  cravose  "  or  crayfish,  and  a  bare  killed  b;  the  grefhounds-  Rats  seem  to 
have  reiiuired  a  great  deal  of  killing,  and  "Peter  the  Rattoner"  was 
frequently  rewarJed  with  xi''  for  "  laying  of  ye  cliaiiu  [cliamhors]  tor  ratte," 
or  4d.  for  "laying  of  mtten  bayn"  or  poison.  We  Bhould  be  very  glad  to 
give  Iiim20d-  for  one  of  the  "old  English "  rate  he  took  so  much  trouble  to 
destroy. 

c  2 
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rows,  and  dotted  with  villages  and  pleasant  country  seats,  would 
appear  as  moors  overgi'own  with,  furze,  or  fens  abandoned  to  wild 
ducks  ....  many  breeds,  now  extinct  or  rare,  both  of 
quadrupeds  and  birds,  were  still  common/'  Foxes  swarmed,  the 
white-maned  wild-bull  was  still  found  "  in  a  few  of  the  southern 
forests,"  the  badger  was  common,  and  the  wild-cat  and  yellow- 
breasted  marten  frequent.  White- tailed  eagles  "preyed  on  the 
fish  along  the  coast  of  Norfolk ;  on  all  the  downs,  from  the  British 
Channel  to  Yorkshire,  large  bustards  strayed  in  troops,''  and  our 
marshes  were  still  frequented  by  the  crane  and  the  spoonbill. 
"  Some  of  these  races,  the  progress  of  cultivation  has  extirpated,  of 
others,  the  numbers  are  so  much  diminished  that  men  crowd  to 
gaze  at  specimens  as  at  a  Bengal  tiger  or  a  polar  bear/' 

The  worthy  doctor  is  singularly  free  from  the  curious  "  conceits  " 
so  frequent  in  the  writers  of  his  time,  as  indeed  might  be  expected 
from  the  denouncer  of  "  vulgar  errors ; "  and  what  is  most  im- 
portant, records  the  results  of  his  own  observations,  scorning  the 
glaring  plagiarisms  then  so  common,  by  which  the  most  absurd  stories 
were  again  and  again  repeated.  The  crane,  he  teUs  us,  was  often 
met  with  in  hard  winters,  especially  about  the  open  country ;  but 
he  considers  they  had  been  more  plentiful,  for  he  adds,  "  in  a  bill  of 
fare,  when  the  mayor  entertained  the  Duke  of  Norfolk,  I  met 
with  cranes  in  a  dish."  Bustards  were  then  common,  and  "  were 
accounted  a  dainty  dish ; "  the  bittern  was  also  abundant  and  con- 
sidered good  eating ;  he  "  kept  [one]  in  a  garden  for  two  years, 
feeding  it  with  fish,  mice,  and  frogs ;  in  default  whereof,  making  a 
scrape  [i.e.  laying  a  train  of  com]  for  sparrows  and  small  birds,  the 
betour  made  shift  to  maintain  himself  upon  them.''  Eavens  were 
so  plentiful  that  he  attributes  the  scarcity  of  kites  about  the  city  to 
their  presence.  The  black  grouse  was  doubtless  then,  as  now, 
found  near  Lynn ;  for  he  remarks :  "  The  heathpoult,  common  in 
the  north,  is  unknown  here,  as  also  the  grouse;  though  I  have 
heard  some  have  been  seen  about  Lynn."  Very  little  is  said  about 
the  hawks,  although  they  must  have  been  well-represented.  The 
golden  eagle  he,  with  his  usual  caution,  disclaimed  as  a  Norfolk 
bird,  although  I  am  happy  to  say  we  may  now,  thanks  to  the 
exertions  of  Mr.  Stevenson,  add  it  to  our  already  comprehensive  Hst. 
The  sea  eagle,  the  osprey,  found  about  the  fens  and  numerous 
broads  j  the  kite,  then  numerous,  and  the  common  buzzard  and 


!,  which  both  bred  here  iu  constdeiabla  mmbma,  ate 

alt  he  enumeratea — we  might  safely  add  the  hen  harrier,  Montagu's 
harrier  (not  then  recognized  as  a  speuies,)  peregrine  falcon,  iiobbj, 
aparrow-bttwk,  kestrel,  and  short-eared  owl,  Of"  the  fen  birds, 
rufla  abonnded  in  marshland,  aa  ako  in  the  oiarshes  between 
Morwich  and  Yarmouth;  the  avmiet  and  cormorant  bred  here, 
the  latter  upon  trees,  wliilst  the  ehorelard  or  sjiooiibill  had 
but  recently  ceaaed  to  do  so,  and  the  shelducka  *'  herded  in  ooney- 
burrowa  about  NorrolJ  and  other  placea."  Starlings,  then  as  now, 
made  the  reed-beds  their  roosting  places,  and  "  settled  in  innu- 
merable numbers  in  a  small  compass."  The  black-headed  gull  had 
its  home  at  Scoulton  Mere,  and  "  in  such  plenty  about  Horaey, 
that  they  sometimes  bring  them  in  carta  to  Norwich,  and  sell  them 
at  small  rates,  and  the  country  people  make  use  of  their  egga  in 
puddings." 

The  moorhen  and  coot  of  course  abounded,  the  stork  was 
Bometimes  seen,  the  •.Teat  created  grebe  came  in  April  to  breed  in 
the  Broad  waters,  "  so  making  their  nest  on  the  water  fliat  their 
eggs  are  seldom  dry  while  they  are  set  on ; "  with  divers  other 
sort  of  "  dive-foul."  "  Teals,"  he  says,  "  were  in  scarce  any  place 
more  abounding.  The  condition  of  the  country,  and  the  very  many 
decoys,  especially  between  Norwich  and  the  sea,  making  this  place 
much  to  abound  in  wild-fowl."  I  will  not  tire  you  by  enumerat- 
ing all  the  hir^  mentioned  as  inhabiting  the  marah  diatriota  nt 
that  time,  but  have  given  the  most  important,  and  will  conclude 
by  naming  a  few  of  those  inhabiting  the  wooded  districts  : — The 
green  and  pied  woodpeckers,  the  nuthatch  and  wryneck,  the  latter 
"  marvellously  subject  to  vertigo  and  aomotimea  token  iu  those 
fits,"  the  hoopoe,  the  crossbill,  which  "  comes  about  the  beginning 
"  the  shrike,  the  goatsucker,  goldfinch,  &c,,  Sic,  and  a 
roller,  killed  about  Creslwick  on  14th  May,  1664. 

Things  are  greatly  changed  in  all  respects  since  the  time  of 
which  we  have  jixst  been  speaking ;  within  the  last  century  (we 
are  told)  it  is  probable  that  a  fourth  part  of  England  has  been 
turned  from  a  wild  into  a  gMrden.  Then  locomotion  was  uncertain 
and  attended  with  great  dithculty ;  the  land  was  unapproachable 
during  several  months  in  the  year,  and  food  has  been  suffered  to  rot  in 

)  place,  when  only  a  few  milea  off  the  supply  fell  abort  of  the 
demand,  so  great  was  the  difficulty  of  removing  it :  f  Macaiday.J 
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Now  the  facilities  of  transit,  both  for  passengers  and  merchandise, 
are  so  great,  that  the  prices  of  produce  are  equalised  throughout 
the  kingdom,  and  any  local  attraction  draws  hosts  of  tourists  to 
the  spot.  The  wild  cliffs  and  headlands  which  protect  our  island 
home  from  the  ravages  of  the  ocean  are  no  longer  the  remote 
regions  they  formerly  were,  the  railway  brought  them  close  to 
the  great  centres  of  "  civilization,"  and  man,  the  destroyer,  soon 
found  fresh  material  for  the  exercise  of  his  avocation.  Until  the 
recent  passing  of  the  "  Sea-birds  Protection  Bill "  put  a  stop  to 
such  practices,  excursion  trains  were  run  to  certain  parts  of"  our 
coast,  where  during  the  breeding  season  multitudes  of  guUs  and 
auks  are  known  to  congregate,  conveying  large  numbers  of  so- 
called  "  sportsmen,"  who,  thoughtless  of  the  cruelty  and  mischief 
they  were  perpetrating,  slaughtered  them  without  mercy,  leaving 
their  callow  young  to  die  of  starvation !  Every  humane  man,  even 
though  he  have  not  the  love  for  those  harmless  and  beautiful  birds, 
which  a  study  of  their  habits  is  certain  to  inspire,  must  rejoice 
that  a  st<3p  has  been  put  to  this  wasteful  destruction  of  God!s 
creatures. 

One  more  glance,  and  that  a  very  brief  one,  at  the  feathered 
population  of  our  county.  Another  150  years  have  passed,  and 
the  Rev.  Richard  Lubbock  gives  us  his  "Observations  on  the 
Fauna  of  Norfolk,"  a  book  of  which  it  is  impossible  to  speak  too 
highly,  and  which,  fortunately,  is  well  known  to.  most  of  us.  It 
gives  such  a  picture  of  the  Broad  district  as  almost  makes  one 
long  for  a  return  of  the  past ;  from  its  careful  perusal  we  arrive 
(to  quote  Mr.  Stevenson)  at  the  "  startling  conclusion,"  that  with 
the  exception  of  the  spoonbill  and  the  cormorant,  the  same  species 
found  nesting  here  in  1671  were  still  residents  up  to  the  close  of 
the  present  century. 

During  a  period  of  150  years,  two  species  only  has  ceased  to 
breed  in  Norfolk,  but  in  the  fifty  years  which  have  since  elapsed, 
no  less  than  six  species  have  entirely  deserted  us  during  the  breed- 
ing season,  viz. ; — the  peregrine  falcon,  kite,  common  buzzard, 
bustard,  avocet,  and  black-tailed  godwit ;  five  other  species  have 
virtually  ceased  to  breed  here,  namely  : — the  hen  and  Montagu's 
harriers,  short-eared  owl,  bittern,  and  black  tern,  only  a  pair  or 
two  of  which,  from  time  to  time  and  at  uncertain  intervals,  return 
to  their  former  homes.     Several  other  species  are  rapidly  dis- 
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^^pe^n^udi  as  the  liobby,  marsh  harrier,  Norfolk  plov 
shelibfikp,  great  crested  grebe,  tlje  oommon  and  lesser  tenia,  lap- 
wing, redshank,  and  ring  dotterelL 

I  liave  mysdf  bilked  with  men  who  have  taken  the  egga  of  the 
avocBt  and  hliick-tailed  godwit,  and  who  have  seen  the  bustard  at 
large  in  its  last  stronghold.  The  bittern  was  so  common  in  Feltwell 
Fen  that  a  keeper  there  has  shot  five  in  one  day,  and  his  father 
naed  to  have  one  roasted  for  dinner  every  Sunday.  I  have  found 
the  eggs  of  Montagu's  harrier,  and  know  those  who  remember 
the  time  when  the  hen  harrier  aitd  short-eared  owl  bred  regularly 
in  Roydon  Fen,  and  who  have  taken  the  eggs  of  the  watuMail 
in  what  was  once  Whittlesea  More. 

I  will  not  stop  to  enter  upon  the  causes  which  have  produced 
this  eliange,  nor  uj)an  the  present  conilitiun  of  some  species  which 
are  rapidly  dlsujip  earing,  as  I  shoiilil  like  to  avail  myself  of 
another  opportunity  of  doing  the  subject  more  justice  than  I 
could  now,  but  will  merely  point  out  what  I  shall  call  the  moral 
of  this  address — let  ua  all  strive  to  follow  the  example  of  the  good 
Dr.  Brown,  and  of  the  no  less  worthy  Mr.  Lubbock,  in  preserving 
for  our  sueeeasora  a  faithful  account  of  what  we  see  and  know  in 
our  own  time,  and  in  collecting  all  the  information  possible  from 
ovory  source  respecting  those  species  which  are  passing  away  from 
us,  or  have  been  lost  within  the  memory  of  man.  I  cannot  do 
better  than  conclude  with  quoting  the  words  of  Professor  Newton 
when  speaking  of  the  great  bustard  : — *  "  We,  the  naturalists  of 
the  present  day,  regretting  that  we  know  nothing  of  the  extinction 
of  the  crane  as  a  Dritish  bird  two  centuries  ago — or  of  the 
capercally,  in  Scotland,  one  hundred  years  since,  are,  I  think, 
bound  to  search  out  aU  the  legends  of  the  bustard  before  it  is  too 
late,  in  order  to  prevent  our  succeseoi-s  from  reproaching  ua  as  wo 
do  those  who  lived  at  the  times  I  speak  of — and  we  shall  be  the 
more  blanieable,  for  wo  ought  to  have  profited  by  their  bad 
example.  I  need  not  say  that  this  remark  does  not  apply  solely  to 
the  bustard's  case — but  all  birds  whose  existence  in  this  country 
has  already  become,  or  is  becoming,  a  matter  of  history— and 
there  are,  I  am  sorry  to  say,  many  of  them — deserve  the  soma 
attention,  and  I  am  sure  that  however  humble  our  efforts  may  be 
to  effect  this,  they  will  not  be  thought  despicable." 
*  In  a  letter  to  the  writer. 
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11. 

ON  A  METHOD  OF  EEGISTERING  NATURAL  HISTOEJ 

OBSERVATIONS. 

By  Alfred  Newton,*  M.A,  F.RS.,  &c. 

Read  SOth  August,  1870, 

* 

Anything  that  helps  to  facilitate  or  render  less  irksome  the  task 
of  recording  observations  in  any  branch  of  Natural  History,  must 
need  deserve  the  best  attention  of  Naturalists.  I  accordingly 
trust  that  the  remarks  I  have  now  the  pleasure  of  communicating 
to  the  Society,  may  be  thought  worthy  the  notice  of  some  of  its 
members,  and  I  do  this  the  more  confidently  because  I  have  found 
the  method  I  propose  to  explain  to  work  well  in  practice,  having 
had  experience  of  it  for  a  period  of  more  than  ten  years. 

I  may  premise  that  I  am  one  of  those  persons  who  have  never 
been  able  to  keep  a  regular  journal — in  the  common  acceptation  of 
the  term — for  any  length  of  time ;  and,  without  attempting  to 
defend  my  failing  in  this  respect,  I  may  say  that  I  believe  I  share 
this  defect  with  very  many  others.  But  no  one  has  been  more 
fully  aware  than  myself,  of  the  importance  of  noting  down  a 
continuous  series  of  observations  in  regard  to  that  part  of  the 
animal  kingdom  to  which  I  have  chiefly  devoted  my  attention. 
Accordingly,  I  endeavoured  to  discover  a  method  which  would  at 
once  secure  this  desirable  result,  and  yet  be  free  from  the  objection 
I  have  mentioned.  It  appeared  to  me  that  my  end  would  be 
attained  by  using  a  sheet  of  paper  which  should  be  ruled  with 
horizontal  lines,  so  as  to  occupy  each  line  with  the  observations  of 
one  day,  and  divided  into  vertical  columns,  so  as  to  fill  each  column 
with  the  observations  of  one  species — but  in  order  to  save  time  in 
entering  such  observations,  as  well  as  to  bring  them  into  a  con- 
venient space,  it  would  be  necessary  to  keep  the  record,  as  feu:  as 
possible,   by    means  of    symbols;    and,   while  naturally    using 


f 

I 


I 


Bymlwls  of  the  simpleet  diaracter,  to  be  careful  that  they  should 
yet  be  sufficient  to  expi'ess  all  thnt  one  vould  wish  to  record. 
This  idea  struck  me  morti  than  tweuty  years  ago — towards  the 
end  of  the  summer  of  1849;  and  I  at  once  began  to  devise  such 
a  Bet  of  symbols.  A  little  consideration  on'd  a  few  trials  gave  me 
assurance  that  the  plan  would  not  be  difficult  to  practice — anil,  in 
I  think,  th«  month  of  September  of  that  year,  my  brother  Edward 
and  I  began,  by  way  of  experiment,  a  fempomry  "  Register." 
This  succeeded  so  well  that  we  set  about  the  preparation  of  a 
permanent  one  ou  a  large  scale,  in  the  form  of  a  suitable  book,  in 
which,  being  ready  by  the  close  of  the  year,  we  commenced  our 
work  in  earnest  on  New-year's  day,  1S50,  and  either  jointly  or 
severally  we  continued  it  with  a  few  intervals,  when  it  happened 
that  neither  of  us  was  at  home,  until  the  end  of  1859;  then, 
my  brother  having  taken  up  his  abode  abroad,  and  I  (from  various 
causes  which  I  need  not  particularize)  not  enjoying  the  same 
facilities  for  observation  as  formerly,  it  seemed  inexpedient  to  keep 
up  the  practice — for  the  absence  of  those  focilitieB  would  have 
impaired  the  value  of  the  observations  made  at  the  two  periods. 
Now  before  describing  our  method  further,  I  would  remark  that 
the  scope  of  our  "  Register  "  was  much  more  extended  than,  so  far 
as  I  am  aware,  any  series  of  observations  which  had  hitherto  been 
carried  on  by  other  ornithologists.  It  was  our  object  to  record 
day  by  day  the  appearance  not  only  of  every  or  nearly  every 
species  of  bird,  bat,  to  a  greater  or  less  degree,  its  relative  abun- 
dance, or  scarcity — and,  with  respect  occasionally  to  some  species, 
the  sppearance  of  every  individual  bird.  Though  undoubtedly 
such  previous  acquaintance  as  we  had  with  the  avifauna  of  our 
particular  tract  of  country  was  advantageous,  we  did  not  wish  to 
presume  upon  that  acquaintance  more  Ihau  we  could  help.  We 
wished  to  make  the  birds  tell  their  own  story  for  themselves,  so 
tliat  their  appearance  or  disappearance,  their  abundance  or  scarcity, 
should  be  shown  jilainly  by  the  pages  of  our  "Register."  We 
were  not  content  with  merely  knowing  the  date  of  the  first 
appearance  of  the  Swallow,  the  Fieldiitie  and  our  other  well-known 
migrants,  but  we  wished  to  know  how  they  appeared— whether 
singly  or  in  force — whether  the  males  preceded  the  females,  and 
80  forth.  Further,  we  were  not  content  with  merely  noting  the 
date  of  the  commencement  of  the  song  of  the  Redbreast  or  the 
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Chaffinch,  but  we  wished  to  know  whether  this  act — important 
as  marking  the  accomplishment  of  a  physiological  change  in 
the  organization  of  the  performer — was  merely  an  individual 
peculiarity,  or  whether  it  had  become  general  among  the  species. 
We  hoped  further — and  in  this  we  were  not  disappointed— that 
several  hitherto  unsuspected  facts  in  the  economy  of  birds  might 
be  revealed  to  us.  Thus  the  series  of  observations  we  began  to 
carry  on  was,  as  has  been  said,  on  a  far  more  extended  scale  than 
any  which  had  been  previously  brought  to  our  knowledge,  and, 

'  I    may    add,   than    any    with    which    I    have    since     become 
acquainted. 

And  now  for  the  plan  of  keeping  this  "  Register "  which  we 
pursued.  I  have  already  said  that  the  observations  were  recorded 
by  symbols  in  such  a  manner  that  each  day*s  work  was  expressed 
in  one  horizontal  line,  and  that  the  entries  respecting  each  species 
formed  a  vertical  column.  The  book  we  had  prepared  contains, 
besides  space  at  the  top  for  headings  to  the  columns,  thirty-one 
such  ruled  lines  extending  across  %both  pages,  so  that  whenever  it 
is  opened  it  displays  at  one  view  the  observations  for  a  whole 
month.  The  first  column  to  the  left  marks  the  days  of  the  month. 
Next  follow  ten  columns  for  a  rough  meteorological  register, 
which  had  been  begun  some  time  before  by  my  brother,  and  was 
continued  in  the  hope  that  it  would  throw  some  light  on  the 
movements  of  birds.  To  this  I  shall  qgain  return,  merely  mention- 
ing now  that  nine  of  these  columns  are  narrow  and  contain 
thermometrical  and  barometrical  records,   the  direction   of   the 

*  wind,  and  the  amount  of  downfall  (if  any).  These  are  followed 
by  one,  some  two-and-a-half-inches  wide,  left  for  a  brief  description 
of  the  weather.  Then  comes  the  strictly  ornithological  part — 
a  series  of  some  fifty-five  narrow  columns,  at  the  head  of  each 
of  which  is  written  the  name  of  a  bird,  beginning  with  the 
species  which,  roughly  speaking,  were  supposed  to  be  ResidenU^ 
and  then  passing  to  the  undoubted  Migrants — the  names  of  which 
were  included  or  omitted  according  to  the  season.  To  these 
succeed  three  wider  columns,  wherein  are  written  at  full  length 
as  occasion  requires,  the  names  of  birds  seen  the  appearance  of 
which  is  not  sufficiently  constant  to  justify  the  devotion  of  a 
column  to  them,  as  well  as  of  downright  stragglers;  and  also  such 
other  memoranda  as   seem    worthy   of    note — the   flowering    of 
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lomnce  of  some  inseetfl,  s 

Iftfit  cfllumn  ehows  tho  moon's  age ;  this  was  introducpd  on  tho 
possibility  of  the  inoveinent§  of  niigraata  imd  stray  tirds  being 
thereby  influencctl.  We  continued  this  practice  to  the  last ;  but 
I  do  not  think  any  result  follovod  thore&om,  except  a  record  of 
alternate  mooneliiiie  and  obecmity.  The  -whole  book  is  about 
eleven  inches  in  height  by  about  fourteen  in  breadth,  or  double 
the  latter  when  open. 

This  being  the  general  principle  or  scheme  of  the  "  Rogiater," 
the  code  or  system  of  symbols  uaed  to  (ill  it  up  rsquirea  oxplana- 
tion.  That  Uie  systpm  is  perfect  I  have  not  an  intention  of 
averting- — indued  if  I  were  to  b^gin  a  new  "  Itegister"  it  ia  probable 
that  I  should  introdace  some  modifications,  but  they  would,  I 
tliink,  be  hut  slight  Still  it  would  give  me  pleasure  to  hear  further 
improvements  siiggosted,  only  it  may  perhaps  be  borne  in  miud 
that  the  code  used  has  worn  well  for  a  space  of  mora  than  ten 
years,  and  such  might  not  be  the  case  with  a  new  one,  or  with 
one  much  altered.  It  ia  obvioas  that  the  chief  recommendation 
of  each  a  code  should  be  its  capabihty  of  expressing  variooa 
meanings,  especially  in  combination,  and  it^  freedom  from  comr 
plication — in  other  words  its  variability  united  with  simplicity. 
Our  idea  at  the  outset  was  to  think  nothing  wonderful  till  we  had 
found  it  to  be  ao.  The  ftrst  symbol  we  tlierefore  used  signiflas  that 
Uie  species  under  whose  name  it  stniids  appeared  (according  to  our 
previous  knowledge)  "  ag  iwiaJ,"  this  symbol  is  a  plain  cross,  X. 
Starting  from  this,  when  the  species  appeared  "  le^  abundaTttli/ 
than  luual,"  one  half  of  the  cro^  is  omitted,  and  tho  symbol  is  a 
simple  sloping  line,  / ;  but  on  the  other  hand  when  the  species 
«I)peared  "  more  ahimdmitli/  iftan  lurual,"  a  horizontal  lino  is  added 
to  the  cross,  ^;  and  if  a  yet  "dill  greater  nhundance"  waa 
noticed,  a  vertical  lino  was  superadded  until  the  symbol  had  the 
look  of  a  star  of  eight  points,  #.  When  the  number  of  in- 
dividuals seen  admitted  of  being  counted,  the  Arabic  numerals 
were  inserted  in  the  column,  2,  6,  13,  and  so  on  ;  but  for  clear- 
ness' sake — to  prevent  the  possibility  of  confiision  between  tho 
numeral  1  and  tho  liolf-orosa  (/)  already  mentioned — the  number 
"one"  is  roprc8ent«d  by  a  dot,'.  At  times  too,  when  it  seems 
expedient,  the  well-known  symbols  S  and  ?,  originally  astro- 
nomical and  representing  the  planets  Mars  and  Venus,  are  used  to 
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denote  the  sex  of  the  species  observed ;  and  very  significant  is 
such  an  entry  as  ?  3^  under  the  heading  of  "Nightingale"  or 
"  Wheatear,"  recording  the  arrival  (a  few  days,  generally,  after  the 
male)  of  the  female  of  the  migrant  species,  an  entry  sure  to  be 
followed  ere  long  by  p,  2/>,  3j;,  ppy  and  finally  ppp'y  shewing  that 
"  a  jpair^^  "  two  pairs"  "  three  pairs,"  "  several  pairs"  and  the 
" usual  number  of  paired  birds"  had  been  seen  on  that  day — 
for  while  2p  and  ^p  respectively  denote  two  and  three  pairs,  pp 
signify  several  pairs  and  ppp  the  usual  number  of  pairs.  But  the 
mention  of  this  symbol  (which,  variously  combined,  makes  so 
great  a  show  in  the  "  Register  "  for  the  months  of  April,  May, 
and  June)  should,  perhaps,  have  been  preceded  by  the  notice  of 
another.  I  have  already  referred  to  our  wish  of  determining  the 
date  at  which  the  song  of  a  species  commenced.  Others,  I 
believe,  have  kept  a  record  of  facts  of  this  kind ;  but  it  seemed 
equally  desirable  to  know  how  long  the  song  lasted.  For  these 
two  purposes  whenever  a  bird  was  heard  to  sing  a  dash  or  short 
horizontal  line  —  is  placed  above  the  symbol  (whatever  it  may 
be)  indicating  the  mere  appearance  of  the  species.  If  two  birds 
were  heard  singing,  two  dashes  s=  are  so  placed ;  if  three,  three 
dashes  ==;  if  four,  four=='  if  five,  five — the  fifth  being  marked 
across  the  others  3^.  and  so  on.  But,  as  it  was  not  always  con- 
venient to  number  precisely  the  musical  performers,  a  single  dash 
with  a  mark  -\-  across  it  indicates  that  several  birds  of  the  species 
were  singing,  and  two  dashes  with  a  like  cross  mark  :^  signify 
that  the  act  of  singing  had  become  general. 

On  the  same  principle  as  the  pairing  of  birds  is  shown,  so  also 
is  their  flocking  together  or  associating  in  family  parties — which 
last  seems  to  be  initiatory  to  the  first ;  the  letter  /  being  here 
used  as  the  letter  p  was  in  the  former  case,  with  this  addition, 
however,  that  when  the  number  of  birds  in  the  flock  was  counted, 
it  is  expressed  by  a  numeral  after  the  letter: — thus /l 5  notifies 
the  observation  of  a  ^^  flock  of  fifteen ;  "  but  2/  means  "  two 
flocks"  ff  "  several  flocks  "  and  fff  "  nfuxny  flocks" 

These  comprehend,  I  believe,  the  whole  of  the  symbols  we  used; 
and  I  cannot  think  they  vnM  be  deemed  too  numerous,  or  too 
complicated.  Should  the  method  appear  otherwise  on  first  ac- 
quaintance, I  believe  the  difficulty  will  be  speedily  found  to  vanish 
in  practice,  though  I  will  admit  that  the  inventor  of  a  system  of 
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notatioti  ia  perhaps  not  tlie  best  judge  of  tlie  ease  with  irhioh 
othtirs  may  acquire  it  However,  I  know  that,  by  means  of  thia 
method,  the  results  of  a  day's  observations  of  many  species  rany 
be  recorded  in  less  than  Jive  minutfix — pprliaps  in  less  than  half  of 
that  time — and  that  this  fact  cannot  fail  to  be  regarded  as  a  great 
advantage ;  for  all  must  have  known  the  discomfort  of  writing  a 
journal  when  tired  and  longing  for  one's  bed,  and  a  tendency,  if  I 
may  use  the  word,  to  "  acamp  "  the  work  when  a  "  marvellous 
Bspoaition  of  sleep  "  begins  to  be  felt.  One  more  feature  of  this 
"  Roister  "  need,  I  think,  only  bo  here  dwelt  upon,  and  that  is, 
that  for  the  better  and  more  conveniently  marking  ofi  the  different 
weeks,  the  Sunday  entries,  are  always  written  in  red  ink. 

Now,  as  to  the  use  of  this  "  Register."  I  have  just  stated  the 
result  of  my  experience,  over  more  than  ten  yearn,  as  to  the  com- 
paralively  little  trouble  it  took  to  keep,  and  accoriHngly,  I  have 
only  to  show  that  advantages  sufficient  to  correspond  were  derived 
from  it ;  yet  I  can  safely  declare,  that  they  were  out  of  all  propor- 
tion to  the  time  and  labour  bestowed  by  my  brother  and  myaelil 
There  is  no  need  for  me  to  ui^e  hero  the  value  of  obtaining  a  habit 
of  close,  constant  and  accurate  obsorvation ;  but  how  much  this 
habit  must  have  been  fostered  by  our  '  Register,'  may  be  easily 
imagined,  when  it  is  considered  that  eveiy  evening  our  conscience 
was  not  satisfied  uuless  we  could  give  a  satisfactory  account  of 
each  bird  seen  or  heard  during  the  day.  It  follows  that  we  were 
thereby  compelled  never  to  neglect  the  feeblest  c3ll-not«,  the  whin 
of  a  wii^,  or  the  flirt  of  a  tail-  I  do  not  mean  to  say  that  every 
bird  seen  or  heard  was  determined  and  "  booked  " — for  of  course, 
spite  of  every  care,  the  contrary  would  happen ;  but  I  can 
honestly  assert,  that  the  cases  in  which  the  species  was  not  identi- 
,  were  extremely  few  in  number ;  and  great  indeed  was  the 
benefit  of  the  practice  to  us,  as  ensuring  oonlinuouBly  our  careful 
attention,  as  forcing  us  to  take  notice  of  everything  that  caught  our 
t  eyes,  and  as  thereby  making  us  become  acquainted  with 
innumerable  peculiarities  of  the  feathered  tribes  that  are  n^lected 
by  moft  men — even  by  those  who  are  far  from  being  inattentive 
observers.  However  good  an  outdoor  ornithologist  any  man  may 
be,  lot  him  adopt  the  plan  here  described,  and  he  will  become  a 
But  the  uses  of  our  "  Rt^ter  "  have  not  merely  been 
personal — had  such  been  the  case  I  should  not  have  troubled  the 
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Society  with  this  account  of  it;  but  I  will  give  two  instances 
of  information  acquired  by  its  means  which  was  entirely 
unexpected. 

The  very  first  autumn  we  tried  the  plan,  (that  of  1849,)  we 
found,  to  our  great  surprise,  that  the  Song-Thrush,  after  being 
unusually  abundant  in  September  and  the  beginning  of  October, 
about  the  middle  of  that  month  began  to  grow  scarce,  until,  by 
the  end  of  November,  hardly  one  was  left ;  and  sp  passed  on  some 
ten  weeks,  when,  at  the  end  of  January  or  beginning  of  February, 
the  species  reappeared.  Succeeding  years  confirmed  the  observa- 
tion and  I  was  finally  enabled  to  announce  {IbiSy  1860,  pp.  83,85) 
the  unlooked-for  fact  that  with  us  the  Song-Thrush  was  one  of  the 
most  regular  migrants  among  birds — a  fact  which  although  well 
known  on  the  continent,  had  been  neglected  by  almost  every 
EngUsh  historian  of  the  species.  We  found  the  most  convenient 
way  of  counting  the  individual  Thrushes  we  saw  to  be  by  trans- 
ferring from  one  coat  pocket  to  another  a  common  gun-wadding. 
As  shooting-coats  have  usually  many  pockets,  the  process  was  not 
difficult ;  and  it  was  even  possible  to  appropriate  a  pocket  to  each 
of  the  three  species  we  wished  to  number.  It  will  of  course  be 
understood  that  the  same  bird  might  be  counted  over  again — ^but 
for  the  «ake  of  comparison — one  week  with  another,  this  did  not 
signify. 

Another  fact — small,  perhaps;  but  extremely  suggestive,  which 
I  believe  has  never  been  publicly  mentioned — we  were  also  enabled 
by  our  **  Register  "  to  ascertain ;  and,  like  the  last,  it  relates  to  one 
of  the  commonest  and  most  familiar  of  birds.  At  the  setting-in 
of  a  sharp  frost  it  is  to  be  noticed — as  no  doubt  it  has  been 
noticed  before — that  the  Redbreast  suddenly  becomes  much  more 
abundant  in  the  neighbourhood  of  houses  and  gardens.  But  from 
repeated  observations  we  found,  what  I  think  has  not  been  re- 
marked, that  this  abundance  is  caused  by  the  birds,  which  com- 
monly frequent  plantations,  hedgerows,  and  other  places  at  a 
distance  from  human  habitations,  pressing  toward  the  homesteads. 
The  domestic  birds  remain  in  their  usual  haunts ;  but,  if  the  cold 
continues,  the  straugers  seem  to  migrate  further—  at  all  events  they 
disappear;  yet  a  few  days*  thaw  will  bring  them  back,  Now, 
here,  I  think,  we  have  what  we  may  call  the  "  premonitory  symp- 
toms "  of  a  regular  migration,  and  further  investigation  by  the 
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same  means  and  in  the  same  direction  would  very  possibly  dear  up 
that  mystery  of  ornithological  mysteries. 

I  could  add  some  other  instances  of  information  being  obtained 
by  our  "  Eegister,"  were  I  not  fearful  of  extending  this  paper  to 
an  unreasonable  length.     I  must  just  return,  as  I  promised  I  would, 
to  the  meteorological  observations  which  I  said  we  entered  side  by 
side  with  those  relating  to  birds.     Since  our  "  Eegister  "  was  dis- 
continued, neither  my  brother  nor  I  have  ever  had  time  to  go 
through  it  with  the  object  of  digesting  such  information  as  it 
contains,  and  bringing  out  the  results  in  a  more  compressed  form  ; 
but  I  am  constrained  to  say  that  our  expectations,  that  the  one  set 
of  observations  would  throw  any  great  light  on  the  other,  has  not 
been  fulhlled.     Beyond  the  case  of  the  Bedbreast  just  mentioned, 
and  a  few  similar  ones,  it  would  seem  that  birds,  though  governed 
entirely  in  all  their  movements  by  the  seasons  as  they  roU,  are 
singularly  independent  of  the  ordinary  and  sudden  changes  of  the 
weather.     Such  changes  do  not  appear  in  any  great  measure  to 
affect  them ;  and,  this  being  the  case,  it  is  not  surprising  that  such 
changes  they  do  not  seem  to  be  able  to  forecast.     However  it  may 
be  elsewhere,  at  Elveden  (where  our  "  Register  "  was  kept)  there 
was  no  bird  we   could  regard  as  a  weather-prophet — not  even 
the  Green  Woodpecker,  to  whose  "  warnings  "  so  much  tiredit  is 
popularly  given.     Nor  again,  was  the  advent  of  casual  stragglers 
ordinarily  to  be  correlated  with  the  occurrence  of  heavy  gales  of 
wind ;  but,  when  the  distance  from  the  sea-coast  of  the  scene  oi 
our  observations  is  considered,  this  will  appear  the  less  singular, 
for  there  can  be  little  doubt  that  tempestuous  weather  is  the  chief 
cause  which  impels  so  many  strange  birds  to  our  shores.     Such 
birds,  however,  once  driven  inland  may  often  contrive  to  maintain 
themselves  for  some  days,  or  even  weeks,  and,  occasionally,  may 
wander  still  further  from  place  to  place,  so  that,  when  they  are  at 
length  noticed  by  naturalists,  it  is   impossible  to  connect  their 
appearance  with  any  particular  storm.     Though  I  am  far  from 
saying  that  meteorological  observations  should  be  omitted  from  any 
ornithological  **  Register "  that  may  be  kept,  I  think  it  is  only 
in  the  neighbourhood  of  the  sea-coast  that  the  events  recorded 
by  such    will  be   found  to   influence  materially  the  habits  of 
birds. 

We  daily  entered  our  observations  of  every  species  of  bird 
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which  occurred  in  our  neighbourhood,  excepting  only  five — the 
House-Sparrow,  Pheasant,  Grey  and  Red-legged  Partridges,  and 
Moor-hen.  None  of  these  we  thought  likely  to  furnish  any  results 
that  would  be  useful;  for  had  columns  been  devoted  to  them, 
there  would  have  been  little  variety  in  the  entries  throughout  the 
year. 

All  these  species  also,  with  us  at  least,  lived  so  much  in  de- 
pendence on  man,  that  they  could  scarcely  be  regarded  as  free  agents. 
But  respecting  every  other  species,  the  record  was  always  kept  as 
minutely  as  was  expedient  or  possible.  Should  our  "  Register  "  be 
in  existence  an  hundred  or  even  only  fifty  years  hence,  we  cannot 
but  think  the  inspection  of  it  would  prove  interesting  to  any 
naturalist  living  at  or  near  the  place  where  it  was  kept,  and  could 
other  "  Registers  "  on  the  same  or  a  similar  plan  be  established  in 
other  parts  of  the  country,  there  can  hardly  be  a  doubt  that  some 
curious  and  unexpected  facts  would  be  revealed  firam  a  comparison 
of  the  observations. 


*  * 
* 


The  accompanying  lithographs  shew  (nearly  in  fat^simile) 
two  pages  of  the  Register  above-described  as  a  specimen,  and  the 
next  two  pages  are  a  copy  of  the  Summary  of  the  same,  such  as  was 
drawn  up  at  the  end  of  the  month.  It  is  not  thought  necessary 
to  insert  a  copy  of  the  Annual  Summary,  made  at  the  close  of  the 
year. 


• 


%'* 


%  * 


A        4. 


■   ■'  .     • 


'4' 


TJ»»-'« 


t 


i 


*-; 


'«.. 


^' 


i 


33 


SUMMARY. 

"  1861,     June  2nd, 

"  The  following  is  the  Summary  of  the  Kegister  of  the  weather 
for  the  past  month  : — 


Thennometer. 

Barometer. 

Bain 
TotaL 

Shade. 

Son. 

Night. 

Day. 

Max. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

60 

28.7 

m 

33.5 

98.5 

30.15 

29.39 

1.05 

"  The  gi'eatest  rise  of  the  Barometer  in  twenty-four  hours  took 
place  between  10  p.m.  on  the  11th  and  10  p.m.  on  the  12th,  when 
the  mercury  rose  from  29.56  to  29.87,  being  .31  inch;  the 
greatest  fall  between  10  p.m.  on  the  24th  and  the  same  time  on 
the  25th,  when  the  mercury  fell  from  29.96  to  29.63,  being 
.32  inch.  The  prevailing  winds  were : — on  the  1st,  SW. ;  from 
the  2nd  to  15th,  Northerly  and  Easterly ;  then  Southerly  and 
Westerly  until  the  18th;  and  Northerly  and  Westerly  till  the 
end  of  the  month.  It  rained  on  10  days ;  and  the  Thermomet^ 
was  7  times  below  the  freezing  point. 
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''The  following  is  the  result  of  the  Eegister  as  r^;ards  the 
appearance  of  the  three  resident  species  of  Thrush  from  the  2nd     ^  * 
to  the  8th  inclusive  : —  •  '^' 


No.  of  days 

on  which 
1   each  was 
1       seen. 

Oreatest 

No. 
1.. 

Least 
No. 

ATerage 

No. 

Total  No. 

seen  from 

2nd  to 

8th. 

Seen  in  a  daj. 

Misseltoe-Thrush .          7 
Song-Thrush   ...             7 
Blackbird        ...  '          7 

26 
34 

28 

5 
6 
8 

12.85 
19.42 
17.28 

90 
136 
121 

After  the  8th  the  usual  number  of  each  was  seen  daily. 
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"  The  following  Table  shews  the  result  as  regards  the  Singing 
of  Birds  during  the  past  month  : — 


to 

Na  ef 

days 

hflud. 

Kao^day* 
on  wfaidi 
the  ling- 

genenL 

to 

Va  ef 
hMnL 

Nouoftoa 

1 

MiflseHoe-ThruBh  ...    See  Apr 

21 

21 

Wren 

See  Apr 

16 

7 

Song-Thrush         ...       do. 

30 

30 

Ring-DoTO 

do. 

14 

11 

Blackbird              ...       do. 

30 

30 

Redstart... 

do. 

8 

0 

Hedge-Sparrow     ...       do. 

17 

8 

Wheatear 

do. 

15 

15 

Redbreast             ...       do. 

30 

30 

Nightmgale 

do. 

25 

10 

Golden-crested  Wren     do. 

13 

5 

Blackcap 

do. 

30 

ao 

Aeat  Titmouse     ... 

do. 

12 

2 

Garden- Warbler   ... 

30th. 

1 

0 

Blue  Titmouse 

do. 

15 

10 

Greater  Whitethroat 

2nd. 

3 

0 

Coal  Titmouse 

do. 

8 

2 

Lesser  Whitethroat 

See  Apr 

10 

4 

Long-tailed  Titmouse     do. 

4 

0 

Wood- Wren 

do. 

6 

0 

Meadow-Pipit 

do. 

11 

10 

Willow- Wren 

do. 

30 

so 

Sky-Lark 

do. 

29 

29 

ChiffchafF 

do. 

28 

6 

#ood-Lark 

do. 

3 

0 

Tree-Pipit 

do. 

1 

0 

Qreat  Bunting 

do. 

8 

7 

Wryneck 

do. 

16 

2 

,  xellow  Bunting    ... 

do. 

29 

29 

Cuckow  ... 

do. 

20 

9 

Chaffinch 

do. 

30 

30 

Swallow  ... 

do. 

11 

8 

Greenfinch 

do. 

28 

28 

Martin    ... 

23rd. 

1 

0 

jGk)ldfinch 

do. 

16 

4 

Sand-Martin 

See  Apr 

9 

8 

Lesser  Redpoll 

do. 

10 

4 

Nightjar... 

12th. 

4 

0 

Linnet 

do. 

2 

0 

Turtle-Dove 

Ist. 

13 

S 

S|pliDg  ... 
Keen  Woodpecker 

do. 

30 

30 

Stone-Curlew 

See  Apr 

8 

S 

do. 

5 

0 

Ringed  Plover 

do. 

14 

IS 

Nuthat^^h 

do. 

8 

1 

Lapwing  ... 

do. 

16 

11 

"  Arrivals  of  Birc 

Is  of  Passage  during  the  past  month  :- 

- 

Turtle  Dove... 

* 

let. 

Mart 

in...      1 

3rd. 

1 
Spotted  Flycatcher 

11th. 

Nigl 

itjar  ... 

12th. 

'<  The  same  birds,  whose  regularity  of  appearance  was  noted  for  the  month  of  ApriL 

have  been  seen  regularly  during  May,  with  the  exception  of  the  Great,  Blue,  Coal,  ana 

Lon^-tailed  Titmouse,  the  Green  Woodpecker,  Nutnatch,  and  Wren,  and  the  addition 

of  the  Meadow-Pipit  and  Stock-Dove,  and,  since  their  arrivad,  the  Spotted  Flycatdier 

Jtaid  Martin. 

^'  A  female  Dunlin  in  summer  plumage  was  shot  by  myself  on  the  19th,  on  Thetford 
Warren  ;  a  female  Greater  Spottea  Woodpecker  was  caught  in  a  trap  baited  with  an  egg, 
ai4  set  for  the  purpose  of  catching  a  Jay,  on  the  20tn :  from  the  appearance  of  its 
breast,  it  bad  evidently  been  sitting.  On  the  same  day  1  saw  seven  Curlews  (Numeniut 
arguata)  flying  within  gun-shot  of  the  ground,  and  towards  Elden  Warren.  On  the 
24th  I  found  a  nest  of  the  Garden  Warbler  with  four  fresh  eggs.— E.N." 
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III. 

A  NATUEAL  HISTORY  TOUR  IN  SPAIN  AND 

ALGERIA.* 

By  J.  H.  GuRNBY,  JuN.,  F.Z.S. 

Bead  ^th  September,  1870. 

I  LEFT  Bayonne  for  the  Spanish  firontier  on  the  25th  of  December, 
1869,  little  suspecting  that  five  days  would  elapse  before  I  got  to 
Madrid.  As  the  train  passed  the  pretty  watering-place  of  Biarritz,  W 
which  lies  in  a  district  full  of  interest,  not  only  as  the  haunt  of 
the  stately  Griffon,  but  as  being  the  very  ground  which  witnessed 
some  of  Wellington's  greatest  battles,  (in  1813,)  I  obtained  a  fine 
view  of  the  Bay  of  Biscay.  I  was  disappointed  in  seeing  no 
eagles  in  the  Pyrenees,  but  the  spectacle  of  these  grand  mountains, 
wrapped  in  snow,  was  surpassingly  beautiful  We  had  the  great- 
est difiiculty  in  proceeding,  and  at  Sumaraga  the  train  came  to  a 
standstill,  four  engines  being  powerless  to  move  her.  After  passing 
twenty-four  hours  at  a  village  inn  the  train  again  started,  and, 
after  many  stoppages,  arrived  at  Alsasua,  where  we  slept  in  the 
wagons. 

It  was  not  until  the  29th  that  I  reached  the  capital  of  Spain. 
In  the  game  markets,  (at  Madrid,)  which  I  made  a  point  of  visit- 
ing, I  obtained  the  pintailed  and  black-breasted  sandgiouse^ 
(Pieroclee  alchata,  P,  arenarius,)  crested  and  oalandra  larks, 
(Galerida  cristata,  Melanoeorypha  caUmdra,)  and  saw  many  little 
bustards,  (Otis  tetrax,)  as  also  the  following  species : — little  owl, 
(Athene  nocttia,)  bean-goose,  (Anser  segetum,)  water-rail,  (Rallua 
aquaticua^    thickknee,  ((Edicnenius  crepitans,)  green  sandpiper, 

•  I  am  indebted  to  my  &ther  for  assistance  in  the  identification  of  spedes, 

d2 


36 

{Totanus  ochropus,)  com  bunting,  (Emberiza  miliaria^)  partridge, 
(Perdix  cinerea.)  This  last  struck  me  as  being  very  oddly 
speckled.  But  by  far  the  most  characteristic  bird  of  Madrid  is 
the  red-legged  partridge,  (Perdix  rubra,)  which  assumes  a  brilliancy 
it  never  gets  in  England,  and  is  much  more  in  request  than  the 
tasteless  sandgrouse.  There  is  a  very  remarkable  melanism  of  this 
species  in  the  museum  of  the  Royal  Academy.  Two  specimens 
very  similar  to  it  are  in  the  museum  at  Paris,  labelled  as  having 
been  "bought  in  the  market  in  December,  1859."  Perhaps  it  is 
a  race  like  that  variety  of  the  common  partridge  which  has  been 
termed  Perdix  montana,  I  was  not  a  little  surprised  to  find  in 
the  magnificent  galleries  at  Madrid  some  pictures  devoted  to 
ornithology.  Many  interesting  species  were  delineated,  but  with- 
out much  pretension  to  scientific  accuracy.  Between  the  Spanish 
capital  and  Cadiz,  I  saw  a  grey  shrike  and  many  large  hawks,  at 
too  great  a  distance  for  identification.  Between  Cadiz  and 
Gibraltar,  I  saw  a  skua,  {Stercorariiis  catarrh actes.)  This  bold 
bird  was  swimming  about  a  gunshot  from  the  vessel. 

Gibraltar  is  rather  a  good  place  for  birds.  It  has  been  surmised 
that  many  migratory  species  take  advantage  of  its  proximity  to 
the  African  coast,  and  no  shooting  is  ever  allowed  on  the  rock. 
The  great  tameness  of  the  gulls  in  the  harbour  (Lanui  ridibundua 
and  L.  marinusf)  arises  solely  from  their  never  being  molested. 
From  0*Hara's  tower  I  obtained  a  view  of  a  pair  of  Bonelli's 
eagles,  (Aquila  bonelli.)  One  of  these  magnificent  birds  perched 
on  a  rock  among  the  brakes,  etc.,  at  no  very  great  distance.  It 
exhibited  a  singular  patch  of  white  upon  the  back.  They  prey 
upon  the  rabbits  which  abound.  That  handsome  species,  the  blue 
thrush,  {Petrodncla  cyanea,)  is  common  on  the  upper  parts  of  the 
rock.  Its  flight  and  manner  reminded  me  of  our  ring  ouzel, 
(Turdtts  iorquatus,)  At  a  distance  it  looks  rather  black  than  blue, 
unless  the  sun  happens  to  shine  upon  it.  It  is  not  easy  to  get 
near  this  shy  and  solitary  bird. 

The  gay  but  common  Tithy*s  redstart,  {Ruticilla  tiihys,)  is  much 
tamer.  I  saw  more  males  than  females.  As  young  males  as  well 
have  the  grey  plumage  for  at  least  one  year,  I  could  not  account  for 
it.  One  of  the  most  attractive  birds  on  the  rock  is  the  black 
wheatear,  (Dramolea  leucura.)  It  abounds.  Here  are  the  winter 
quarters  of   some  of   our  common    English  summer  migrants. 
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Countless  willow  wrens  (Sylvia  trockilus)  enjoy  Gibraltar's  sunny 
climate,  wintering  among  the  cactus  plants  ;  and  I  often  heard  the 
Sardinian  warbler's  (Sylvia  melanocophala)  bantering  note,  and 
detected  the  black  head  of  this  lively  bird  clinging  to  a  cactus 
stem.  In  fact,  these  hardy  warblers  enliven  every  hedgerow.  In 
several  I  noticed  a  brown  spot  in  the  region  of  the  chin,  which  I 
at  first  thought  was  a  stain  from  contact  with  the  red  flowers  of 
the  cactus,  but  which  Major  Irby  informs  me  is  really  caused  by 
the  berries  of  the  pepper  tree.  With  the  Sardinian  warblers  were 
many  blackcaps,  to  which  they  bear  a  general  resemblance,  as  also 
to  the  Orphean  warbler,  (Sylvia  orphea,)  and  I  observed  the  same 
peculiar  spot  on  some  of  these.  On  the  rough  stony  ground  I  saw 
the  white  wagtail,  (Mptacilla  alba,)  and  the  crested  lark,  (Galerlda 
cristatay)  and  at  the  rock's  summit  that  rare  bird,  the  Alpine 
Accentor,  (Accentor  alpinus,)  and  several  crag  martins,  (Cotyle 
rupestrisy)  the  most  stay-at-home  of  all  the  hirundines.  The 
Accentor,  when  first  noticed,  was  on  the  outside  of  the  signal 
station,  clinging  within  a  few  feet  of  me  to  the  masonry.  It  was 
perfectly  tame.  I  observed  Kentish  plovers,  (Charadrivs  canti- 
anuSy)  in  troops  of  ten  or  twenty,  scampering  nimbly  along  the 
sandy  isthmus  which  separates  the  rock  from  the  mainland.  A 
dog  disturbed  a  small  covey  of  Barbary  partridges  (Perdix  petrosa) 
near  the  old  Moorish  tower,  and  I  saw  with  surprise  that  on  the 
wing  this  species  far  more  nearly  resembles  the  grey  (Perdix 
cinera)  than  the  red  leg  (Perdix  nifa,) 

On  the  23rd  I  left  for  Oran  in  a  French  packet,  which  was  to 
touch  at  Malaga.  I  noted  a  dark  Lestris-looking  bird  among 
some  gulls,  and  many  a  restless  flock  of  what  I  supposed  to  be  the 
Manx  shearwater,  but  I  dii  not  on  that  voyage  see  any  storm 
petrels,  or  Cinereous  shearwaters,  (Puffinus  cinerevs,) 

To  a  person  setting  foot  on  a  new  continent  for  the  first  time, 
everything  seems  novel,  and  when  at  length  on  the  25th  of 
January,  1870,  I  disembarked  at  Oran,  capital  of  that  province, 
my  expectations  were  at  a  high  pitcl^  I  took  the  first  steamer  to 
Algiers,  as  travelling  by  land  is  expensive  and  slow.  Ten  days 
passed  rapidly  with  me  at  that  town.  In  the  morning  I  generally 
went  out  with  my  gun,  and  among  other  birds  I  was  fortunate 
enough  to  shoot  a  hooded  shrike,  (Telephonus  tschagra,)  In  the 
vegetable  and  poultry  market  I  saw  a  concourse  of  birds.     It 
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was  melancholy  to  see  the  strmgs  of  robins,  thrushes,  stonechats, 
titlarks,  willow  wrens,  sparrows,  blackcaps,  starlings,  wrens,  sky- 
larks, and  blackbirds. 

Before  commencing  my  journey  into  the  Sahara,  I  visited  one 
or  two  other  towns  in  the  Tell*  viz.,  Blida,  BoufTarik,  Miliaiia. 
The  mountains  of  the  Atlas  raise  their  snow-capped  summits 
behind  Blida,  forming  the  southern  boundary  of  the  valley  of  the 
Metidja.  Bouffarik  is  merely  a  village.  Miliana  is  a  fortified 
town  on  the  slope  of  Mount  Zakkar,  overlooking  a  level  plain, 
watered  by  the  river  Chelif . 

At  these  places  I  got  the  dipper,  {Cinclvs  aguaticus^)  mentioned 
by  Loche  as  very  rare,  (Exploration  sc.  oiseaux,  1,  p.  306,)  and 
many  other  interesting  birds,  such  as  Cettis*  warbler,  {Potamodua 
cettii,  Marm.,)  the  Spanish  sparrow,  (Passer  salicaria,)  the  dusky 
ixos,  (Ixos  ohseurtiSf)  the  lesser  spotted  woodpecker,  (Picus  minora 
P,  ledoucii,  Malh.f)  the  meadow  bunting,  (Emberka  cia^  and 
Moussier's  redstart,  {Ruticilla.  nioiissieri,) 

After  a  month  spent  in  this  way,  I  finally  started  for  the 
interior.  I  need  not  describe  Boghaiji,  the  first  halting-place ;  it 
is  an  Arab  village,  but  very  poorly  represents  what  I  afterwards 
saw  in  the  Mzab  country. 

The  first  caravanseraiy  properly  so  called,  and  the  best,  is 
Bougzoul.  It  is  in  the  Hants  Plateaux.  [A  caravanserai  \b  a 
white  one-storied  fortified  house,*  enclosing  a  large  court-yard,  with 
chambers  all  round  for  the  accomodation  of  travellers,  and  stabling 
for  several  horses.  The  Hants  Plateatix,  or  Steppes^  are  inter- 
changeable terms  for  the  northern  portion  of  the  Little  Desert,  (op 
Algerian  Sahara,)  which  commences  where  the  Tell  ends,  and 
terminates  at  Waregla.] 

Though  but  twelve  miles  distant  from  the  mountains,  the  water 
at  Bougzoul  is  nearly  unfit  for  drinking.  The  guide  book  correctly 
states  it  to  be  "  rare^  saleS,  amkre,  chaude,**  four  emphatic  adjec- 
tives which  apply  only  too  truly.  I  suppose  it  comes  by  some 
means  from  the  neighbouring  marsh,  where  the  phenomenon  of 
mirage  may  be  seen  every  day.  I  believe  Dr.  Tristram  found  a 
profusion  of  waterfowl  at  this  marsh.  When  I  was  there  it  was 
nearly  dry.     The  sandgrouse  and  the  desert  wheatear  had  sup- 

*  Dr.  Tristram  defines  the  Tell  as  ^^  the  corn-growing  country  from  the 
coast  to  the  Atlas.*'    (Ibis.  1,  p.  277.) 
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floated  over  the  hard  mud.  I  saw,  however,  what  I  bulievu  to 
have  been  three  Flamingoes,  and  was  assured  by  many  persons 
that  tliey  am  freijuently  found  dead  here  under  the  newly-con- 
structed tel(^raph-wire,  as  well  as  Oangii  (gaudgruuse)  and  other 

I  found  Ain  Ousseta,  which  was  the  second  stage,  a  very  sterile 
lonely  place.  A  muddy  stream  winds  its  tardy  course  before  the 
entrance  of  the  caravanserai,  and  some  attempts  had  been  made  to 
cultivate  the  stony  soil.  Klsewbore,  far  as  the  eye  can  reaeh, 
nought  but  a  scanty  herbage  clothes  the  iiiaiit, — a  coarse  kind  of 
grass,  to  the  height  of  two  or  three  feet,  {Jiffureut  from  what  grows 
in  the  weds,)  forming  a  bleak  retreat  for  the  desert  wbeatear,  the 
dotterel,  and  the  tawny  pipit.  San*  a  camel,  mn«  a  trace  of 
cultivation,  the  eye  linda  no  relict  As  the  setting  sun  sheds  a 
yellow  glare  over  the  treeless  plain,  and  the  shadows  lengthen,  one 
may  speculate  on  the  not  distant  period  when  troops  of  lawless 
Bedouins  roamed  over  the  desert.  Tlie  Barbary  states  are  now  at 
peace,  from  the  palm-shaded  oases  of  Tripoli  to  the  bazaars  and 
gardens  of  Moorish  Tangiere,  and  the  Komad  is  brought  into 
contact  with  the  products  of  European  civiliiation, 

I  collected  specimens  of  two  rare  larks  here, — Galeriiia 
muerori/nelia,  (Trist.,)  and  CalendreUa  reboudiu,  (Loche,)  and  of 
the  dedert  wheatear,  {^Saxieola  dvserii,)  which  had  not  previously 
been  observed  so  far  north,  also  some  calandras  and  common 
dotterels,  (Gkani'lnw  jnormeltug,)  and  tlie  first  hoopoe  of  the 
season  ;  but  1  was  not  so  fortunate  as  to  get  the  cream-coloured , 
courser's  eggs,  {Curaoriiu  gallinie,)  which  were  here  obtained  for 
the  firat  time  by  Dr.  Tristram  in  1856,  having  been  previously 
unknown  to  science. 

Guelt  et  Stel  another  caravanserai,  is  situato  in  a  pass  near  the 
seven  manielons,  {which  were  Just  visible  from  Ain  Oussera.) 
It  is  nearly  fifty  miles  from  Boghari,  and  partakes  more  of  moun- 
tain than  of  the  desert ;  here  I  obtuined  several  birds  not  in  the 
Sahara  catalogue,  such  as  the  ring  ouzel,  ultramarine  til,  linnet, 
serin,  gotdfinch,  Algerian  chaffinch  and  greenfinch,  which  last 
.   was  quite  common.     The  water  here  was  totally  unfit  for  drinking. 

At  Koclier  de  Sel  the  soil  becomes  more  eundy  ;  a  frost-like 
whiteness  coats  the  plain ;  but  after  passing  the  salt  mountains, 
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(from  which  the  caravanserai  takes  its  name,)  the  country  assames 
a  more  Tell-like  appearance — becoming  fertile  and  woody.  These 
remarkable  mountains  are  well  worth  a  visit ;  seen  at  a  little 
distance  they  present  a  blue  appearance,  but  it  is  not  difficult  to 
find  large  pieces  of  salt  of  the  purest  white,  and  quite  fit  for  the 
table.  They  have  the  additional  recommendation  of  being  the 
home  of  the  kestrel,  the  raven,  the  neophron,  the  kite  {Milvu8 
ater  f)  and  of  other  birds  ;  I  counted  thirteen  or  fourteen  kestrels 
in  the  air  at  one  time,  and  observed  that  they  took  their  insect 
prey  upon  the  wing. 

After  this  the  road  mends ;  lately  built  houses,  an  orchard  of 
almond  trees  just  coming  into  bloom,  and  other  symptoms  of 
civilization  are  noted ;  and,  in  process  of  time,  our  "  voiture,"  if 
that  miserable  contrivance  for  jolting  passengers  deserves  the 
name,  passed  the  eighth  halting-place  and  arrived  at  Laghouat. 

Laghouat  or  El  Aghouat,  according  as  we  prefix  the  French  or 
Arab  article,  is  the  last  French  out-post ;  rendered  pretty  by  the 
number  of  tall  palms,  it  is  in  fact  the  first  oasis  in  the  Sahara, 
while  to  the  north  stretch  plains  as  far  as  Djelpha.  Kocky  moun- 
tain ridges  protect  it  from  the  wind,  which  frequently  blows  the 
sand  in  overwhelming  clouds.  Nearly  all  the  houses  are  white, 
flat-roofed,  and  made  of  mud  bricks.  The  same  materials  partition 
ofiF  the  Arab  gardens.  The  coach  or  courier  arrives  about  5.30 
p.m.,  just  when  the  last  "red  rays "  of  the  setting  sun  are  shed- 
ding "  a  golden  pathway "  through  the  forest  of  stately  palms. 
These  matchless  trees  encompass  the  town  to  the  number  of 
.^0,000,  and  form  a  noble  belt  of  verdure,  beneath  which  the  vine, 
the  fig,  the  pomegranate,  the  olive,  the  peach,  the  apricot  interlace 
their  foliage,  mingling  in  rank  confusion.  There  is  nothing 
picturesque  about  the  Arabs  at  Laghouat.  The  French  have 
improved  away  the  old  stock,  and  the  present  people  are  their 
degenerate  descendants.  Not  so  the  wild  tribes  of  the  true 
desert,  who  still  cherish  a  jealous  hatred  towards  that  people 
against  whom  their  hardy  fathers  swore  eternal  enmity. 

The  beautiful  desert  bullfinch   (Carpodacus  githagineua)  was 
common  at  Laghouat.     Its  resorts  are  gravelly  steppes  and  rocky 
ground  destitute  of  trees.     Its  trumpet  note  is  one  of  the  marvels, 
of  Algeria.     The   only  other  birds  which  I  shall  notice  are  the 
fantail  and  aquatic  warbler,  (Cisticola  shcenicola  and  Oalamodua 
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aquaticiis,)  which  perch  upon  the  reeds,  and  the  Ammomaruia 
isahellina.  This  inconspicuous  hird  is  met  with  on  hill  sides  and 
hare  stony  plains.  In  its  hahits  it  assimilates  to  the  chats,  except 
that  it  runs  more. 

Gazelles  and  jerhoas  abound,  and  in  the  small  half-dry  marsh 
there  are  a  good  many  water  tortoises.  The  ant  of  the  desert 
digs  a  curious  structure,  and  perhaps  there  is  not  such  another 
place  in  the  world  for  coleoptera.  Beetles  of  every  size  and 
shape  swarm.  The  chameleon  is  also  found,  and  the  deadly 
viper  k  come  would  be  common  if  not  rigorously  kept  down. 
Large  lizards  were  often  brought  to  me ;  one  was  upwards  of 
three  feet  long.  • 

On  the  9th  of  April,  having  engaged  Mohammed  Belhuri  and 
another  Arab,  with  mules,  a  camel  to  carry  the  luggage,  and  all 
the  necessaries  for  an  expedition  into  the  Mzab  country,  I  quitted 
the  little  hotel  at  Laghouat.  Mohammed  had  called  me  early, 
and  we  were  "  en  route  "  by  10  a.m.  We  had  guns  and  pistols, 
for  the  Mzab  are  sons  of  desert  chieftains,  and  no  Frenchman 
would  think  of  travelling  unarmed  among  them.  The  embers  of 
the  late  rebellion  still  smoulder.  As  we  rode  along  I  shot  my  first 
Bifasiated  lark  {Cerfhilauda  desertorum,)  Dr.  Tristram  truly 
remarks  of  this  species,  "  that  although  its  uniform  of  incon- 
spicuous drab  renders  it  most  difficult  of  detection  on  the  ground, 
the  moment  it  extends  its  wings,  the  broad  black  bar  across  the 
snow-white  secondaries  attracts  the  eye,  and  renders  it  an  easy 
mai-k  :"  {This  i,  p.  428.) 

By  sunset  we  had  reached  some  clumps  of  trees — jujubes,  tere- 
binths, olive,  &c. ;  all  the  large  ones  had  raven's  nests,  and  I 
may  here  remark  that  the  ravens  of  Algeria  appear  to  be  much 
smaller  than  English  ones.  They  moreover  breed  in  society,  but 
this  Professor  Newton  informs  me  they  always  do  where  they 
are  sufficiently  numerous.  Our  camel  took  fright  at  the  assemblage 
of  ravens,  and  utterly  deserted  us  with  all  the  baggage,  and  we 
passed  the  night  in  our  thin  burnouses  on  the  ground.  Mohammed 
was  well  nigh  distracted  when  next  morning  there  was  no  sign  of 
the  missing  beast.  We  got  breakfast,  of  which  I  stood  much  in 
need,  at  some  Arab  tents.  It  consisted  of  dry  dates,  "  couscovs^** 
and  sheep's  milk.  Couscous  is  a  kind  of  broth  mixed  with  half- 
ground  barley,  and  one  of  its  ingredients  is  often  camels'  grease. 
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The  rest  of  the  day  was  spent  in  vainly  searching  for  the  lost 
camel ;  at  night  we  were  again  the  guests  of  the  hospitahle  Arabs. 
I  noticed  several  pairs  of  bushchats  (Saxicola  philophthamna) 
which,  from  being  unmolested,  had  learnt  to  hop  among  the  Arab 
tents,  feeding  upon  what  they  found  among  the  small  stones,  etc. 

Next  morning,  to  add  to  our  nusfortune,  the  mules  had  departed. 
The  intolerable  stupidity  of  the  Arabs,  in  not  tying  their  beasts,  is 
beyond  belief.  When  at  length  the  mules  were  recovered,  the 
wind  was  so  strong  we  could  hardly  mount  them.  We  now  began 
to  pass  through  a  vast  plain,  slightly  undulating,  interspersed  with 
dayats,  each  a  mile,  or  half-a-mile  apart.  I  saw  many  birds  which 
I  did  not  know,  but  we  could  not  stop  after  them.  I  shot  one 
small  bird  not  unlike  a  white-throat,  which,  I  have  no  doubt,  was 
a  spectacled  warbler  (Sylvia  conspicillata.)  I  have  the  following 
note  of  it  in  my  pocket-book — "  Spectacled  warbler,  with  the 
spectacle  feint,  and  a  blush  of  pink  on  the  breast— eye  the  colour 
of  a  white-throaVs.*'  Nearly  every  terebinth,  of  any  size,  carried 
several  nests,  and  the  smaller  trees  were  occupied  in  like 
proportion.  I  may  here  give  Dr.  Tristram's  definition  of  a  dayat. 
"  An  unimprovable  oasis,  in  which  there  is  no  constant  supply  of 
water  to  be  found  at  any  deptL"  About  noon  we  came  to  water  ; 
it  was  dirty,  but  drinkable  :  a  gazelle  quitted  it  as  we  approached. 
We  often  saw  these  graceful  animals,  but  they  were  very  wild.  As 
we  rode  along,  the  desert-horned  lark  (Otocorys  hilopha)  ran  before 
us  like  a  little  plover.  Two  birds,  which  I  do  not  doubt  were 
cream-coloured  coursers,  (Cursan'us  isabelUnnSy)  flew  before  our 
mules,  and  I  twice  saw,  what  (unless  I  am  greatly  mistaken)  was  a 
benighted  wryneck,  {Yunx  torquilla,)  crouching  upon  the  arid 
plain. 

That  night  we  were  forced  to  sleep  out  again  in  the  open  air. 
The  Arabs  kindled  a  fire,  but  it  was  bitterly  cold.  The  wind  had 
got  up  during  the  day,  and  I  had  only  a  thin  burnous,  (for  my 
wraps  were  on  the  camel.)  At  9  p.m.  it  rained  in  torrents — of 
course  our  fire  was  speedily  extinguished.  The  wind  now  howled 
over  the  Sahara.  Vivid  lightning  shot  across  the  sky,  accom- 
panied by  loud  peals  of  thunder.  In  vain  we  shifted  to  the  other 
side  of  the  bush.  Everything  was  a  complete  sop.  We  were  in 
the  saddle  again  before  daybreak,  but  my  wet  burnous  hung  on 
me  like  a  dead  weight     Some  enormous  griffon  vultures  were 
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obnening  ns  at  n  little  distance,  but  my  hands  wore  so  bonninbed, 
that  I  could  bardly  hold  the  bridle,  much  iesg  load  my  gun. 
The  hedvy  rains  of  the  preceding  night  Sdunied  to  have  uonverted 
the  Sahara  into  mud. 

I  kept  a  sharp  look-out  for  oetrichea,  but  had  never  the  good 
fortune  to  bub  on&  From  what  the  Arobe  aatd,  1  gather  that 
many  on  ancient  haunt  of  this  noble  apecies  knows  it  no  longer. 
Its  impending  extinction  typifies  the  decay  of  the  nomad.  Step 
by  step  tile  bnntere  will  drive  it  backwards.  In  process  of  time, 
its  existence  will  be  a  matter  of  tradition^ita  appearance,  its  very 
name,  will  be  forgotten.  Like  every  other  brevipcnnate  bird,  it 
must  one  day  succumb  to  the  march  of  civilization.   * 

At  length  the  wisbed-for  landmark  of  the  Mozahite  town  of 
Berryan  hove  in  sight  A  carpet  was  quickly  spread  for  us  in  an 
unoccupied  house,  and  the  chief,  with  about  thirty  other  Arabs, 
squatted  in  a  circle.  While  Mohammed  detailed  our  adventures,  I 
produced  tho  credentials,  which  had  been  furnished  by  the 
Commandanl  mperieur  at  Loghouat,  and  which  were  afterwards  of 
the  greatest  possible  service  to  us.  It  waa  a  twD-storiod  court 
whore  we  were  located,  but  all  the  Arab  houses  are  built  on  the 
same  plan,  viz, : — open  on  the  inner  side,  with  a  ladder  or  staircase 
leading  to  tho  roof,  which  is  flat  and  strong  enough  to  walk  upon. 
They  are  all  full  of  draughty  crevices,  In  the  rafters  of  tho 
establishment  I  observed  a  jiair  of  house  buntings  [Frim/iHaria 
Sahara.)  The  Arab  masons  leave  plenty  of  eligible  chinks  for 
them  to  nest  in. 

I  must  attempt  some  description  of  Berryan.  The  town  ia 
surrounded  by  a  mud-brick  wall,  with  a  good  many  small  towers, 
some  of  which  I  ascended.  The  fencowork  upon  thb  wall  serves 
aa  B  favourite  porch  for  the  pallid  shrike,  (Zaniiu  dealbatue),  which 
with  difBculty  keeps  ita  balance,  its  tail  swaying  with  every  guat  of 
wiud.  Tho  tallest  building  in  the  town  is  the  mosque  ;  its  tower 
is  in  the  shape  of  an  obelisk,  and  about  fifty  feet  high.  But  what 
int^ested  me  most  was  the  wells.  Every  garden  lias  one,  and 
they  are  extremely  deep  :  to  draw  water,  the  method  is  as  follows  ; 
a  long  cord  passed  over  the  wheel  of  the  well  (which  is  ten  feet 
above  the  ground)  is  fastened  to  two  mules  or  a  camel,  which, 
walking  down  an  inclined  pathway,  haid  the  waterskin,  which  ia 
attached  to  the  other  end  of  the  rope,  to  the  top  of  the  well,  whero 
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it  instantly  discharges  all  its  contents  into  a  stone  tank,  and  is 
then  let  down  again.  Little  trenches  convey  the  water  all  about 
the  garden  :  as  the  sand  would  soon  soak  it  up,  these  trenches  are 
of  plaster.  The  water  is  limpid  and  tasteless.  All  day  long  the 
Mzab  haul  it  up.  They  are  all  teetotalers  and  never  touch  wine, 
which  enables  them  to  work  hard  continually.  "  The  Mzab  work 
always,"  has  become  a  saying.  Men,  women,  and  children,  toil  in 
the  gardens  even  in  the  noontide  hours,  when  no  European  could 
venture  out  of  doors  without  imminent  risk  of  a  sunstroke.  A 
different  system  of  irrigation  is  pursued  at  Laghouat,  where  the 
water  lies  on  the  surface. 

Having  with  difficulty  obtained  some  gunpowder,  for  the  French 
are  not  allowed  to  sell  it  to  the  Arabs  under  any  pretence,  I  went 
out  shooting.  The  Egyptian  turtle-dove  was  so  common,  that  I 
had  only  to  take  my  stand  in  a  garden,  and  load  and  fire  until 
enough  had  been  killed.  Directly  a  bird  falls,  the  Arabs  rush  up 
to  it ;  their  object  is  to  cut  its  throat  before  it  dies.  Of  course 
they  ruin  everything  for  stuffing.  I  soon  found  out  that  they  would 
never  cook  a  dove  which  did  not  die  by  the  knife.  Every  house 
was  tenanted  by  house  buntings  {Fringillaria  aaharoe  Bp,)  They 
nest  in  the  large  square  court,  and  I  think  the  eggs  must  be 
deposited  in  March.  They  are  rather  like  sparrows*  eggs,  but 
rounder.  The  nest  is  composed  of  little  sticks  and  twigs,  and 
lined  with  hair. 

On  the  14th  news  came  that  the  Touareg — a  lawless  tribe  of 
robbers — were  assembling  in  force  on  the  Waragla  route.  This 
did  not  alarm  us,  but  the  following  day  a  letter  was  brought  to 
me  (in  Arabic)  with  tidings  of  a  great  camel  razzia  at  Zergoun, 
(which  though  not  in  our  road,  lay  to  the  north  of  us,)  in  which 
2,000  camels  had  been  carried  off,  and,  it  was  said,  six  men  killed ; 
but  as  the  Arabs  habitually  exaggerate,  I  did  not  place  much 
reliance  on  this  latter  statement.  The  Spahis  *  were  in  hot 
pursuit,  but  with  little  chance  of  coming  up  with  the  fugitives. 
Trusting  that  they  would  not  come  our  way,  we  on  the  16th  left 
Berryan  and  travelled  to  Gardaia,  which  is  the  chief  city  of  the 
Mzab  confederation.  Our  route  lay  through  a  dreary  tract  of 
country — stony,  brown,  and  mountainous — save  at  rare  intervals, 

*  The  Spahis  are  Arab  soldiers  in  the  French  pay. 
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dull  proai>ect  was  perhaps  suddenly  broken  by  a  patoli 
of  green,  formed  by  the  rain  collecting  in  a  hollow,  but  these  fruBh 
spots  were  few  and  far  betwoon.  And  now  by  murow  defile§  our 
cavalcade  drew  near  this  Mozabite  capital.  I  could  not  help 
tiiinking  as  often  aa  I  reined  in  my  mule  what  awful  havoc  the 
long  gims  of  the  Arabs  would  make  with  an  invading  army  in  such 
a  place;  and  no  doubt,  for  tliom,  many  a  winding  pass  here  teems 
with  historic  interest.  The  bullet  marks  on  the  walls  testily  that 
the  city  itself  has  figured  in  many  a  songainary  conBict.  Standing 
upon  a  gentle  eminence,  crowned  by  the  never-failing  mosque,  its 
flat-roofed  houses  rising  tier  above  tier,  above  the  evergreen  palm 
trees,  Gardoia's    exotic  aspect    can    never  be   efiiacad  from    my 


Her  gardens,  indeed,  stand  at  pome  little  distance,  but  they  are 
far  more  exlensivo  than  would  at  first  sight  appear,  and  should  be 
visited  in  the  cool  of  the  muramg  or  in  the  red  blush  of  sunset. 
Then  the  "  woods  resound  "  with  joyous  carols,  and  the  sparkling 
boe-eater,  the  painted  roller,  and  the  gilded  oriole  flicker  in  the 
folii^  like  a  fairy  scene.  Nothing  can  exceed  the  fertility  of 
this  oasis.  Vines,  surpassing  any  which  I  ever  saw  in  size  and 
luxuriance,  were  bent  witli  many  an  unripe  cluster,  trained  from 
palm  stem  to  palm  stem,  and  the  figs  and  apricot  trees  were 
loaded  with  green  fruit. 

Above  thom  towered  40,000  date  palms,  affording  food  and 
shelter  to  many  species  of  birds.  Tiom  bush  to  bush  flitted  the 
subalpine  warbler  fSi/lvia  guhalpina,J  and  the  white  shrike 
(Ijonma  Afalbatim)  sat  on  every  well,  or  rose  to  catch  the  passing 
locust ;  while  here  and  there  I  saw  the  cunning  Nnmidian  malurug 
fCratenipvx  fiilcm)  fly  with  arrowy  straightness  from  the  further 
side  of  a  bush  or  thicket.  Beetles,  flies,  and  yrain  constitute  the 
principal  food  of  this  true  denizen  of  the  Sahara.  When,  as  I 
have  said,  the  broken  rays  of  the  evening  sun  were  viewed  through 
this  mass  of  foliage  the  effect  was  superb. 

To  return  to  the  city  itself ;  a  motley  crowd  gathered  round  na 
as  we  rode  into  the  market  place — brawny  men  and  henna-stained 
children  pressed  forward,  or  mounted  on  the  bench  of  justice, 
with  greetings  and  erics  of  surprise.  While  we  waited  at  the 
guest-house  for  the  arrival  of  a  negro  with  a  ponderous  iron  key. 
I  could  not  help  remarking  how  many  there  wore  in  the  crowd 
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who  were  blind  or  mutilated.  With  sunken  watery  eyes,  these 
poor  people  presented  a  sad  spectacle. 

When  we  had  washed  and  taken  coffee,  which  is  an  indis- 
pensable ceremony  among  the  Arabs,  the  chief  led  the  way  to  the 
Jews'  quarter.  We  entered  the  house  of  a  wealthy  Hebrew.  The 
Eabbi,  as  I  suppose  him- to  have  been,  was  reading  in  the  door- 
way j  he  seemed  most  anxious  to  please,  and  rose  on  our  entry 
with  many  genuflections.  He  showed  us  his  wife,  who  sat  on  a 
door-mat  dangling  a  door-key;  she  was  handsome  but  rather  dirty; 
the  lower  half  of  her  nose  was  painted  black.  I  was  much 
interested  in  all  I  saw,  particularly  the  texts  upon  the  wall,  and 
many  printed  books,  some  of  which  I  should  have  liked  to 
purchase.  They  appeared  to  be  portions  of  the  Old  Testament 
printed  in  Arabic.  We  were  invited  to  partake  of  the  thin  Jew's 
bread  and  some  absinth,  the  most  dangerous  of  all  fermented 
liquors.  After  that  the  chief  led  the  way  to  where  his  masons 
were  building  a  house. 

I  observed  that  instead  of  ordinary  mud  bricks,  they  were 
employing  stones  and  plaster,  which  are  probably  found  to  answer 
better  upon  a  rocky  surface  where  little  or  no  foundation  can  be 
obtained. 

In  conversation  with  the  Arabs  the  term  "  tair  el  h'ohr  "  was 
often  made  use  of,  meaning  the  falcon  par  excellence^  coupled  with 
the  name  of  Gen.  Marguerite,  who  formerly  lived  at  Laghouat,  but  is 
now  governor  at  Algiers,  and  who  is  one  of  the  best  authorities  on 
the  subject  of  falconry  among  the  Bedouins.  It  is  stated  in  the 
"  Chasses  de  TAlgerie  "  of  this  author,  that  the  hawks  trained  fop 
the  chase  are  five : — El  Arem,  El  Megu&imess,  El  Bahri^  El 
TerchouTiy  El  Krelouiy  but  Dr.  Tristram,  an  equally  good  authority, 
recognises  seven  sorts : — (Ibis  i,  p.  297,)  El  Sakkr,  LAhli^  El 
Terakdf  Tair  et  h'ohr,  El  Bahri,  El  Boumiy  El  Zebarbach, 
My  fetther  has  kindly  compared  the  evidence,  and  he  is  led  to 
conclude  that  El  Arem  and  El  Terdkel  are  the  female  Sakkr 
falcon  (Falco  aacerj  and  El  Sakkr  the  male  of  that  species ;  El 
Megaemesa  being  the  Lanner  *   (Falco  lanariusj  and  El  Bahri 

*  Some  naturalists  have  considered  the  Lanner  falcon  as  having  a  good 
claim  to  be  included  in  the  list  of  British  Birds,  on  the  ground  that  the  figure 
of  Lewin  was  referable  to  no  other  species,  (B.  B.  i,  §  17.)  All  the  plates  in 
my  copy  of  that  work  are  so  poorly  coloured  that  many  are  not  recognisable. 
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rthe  Peregriiie,  which  Iteors  the  native  uame  of  Bphri  in  1 
He  would  coincide  with  Dr.  Triitram  in  identifying  El  Bourni 
with  the  Batbary  falcon  {Faleo  Ixirbanu,)  and  Zebarbaeh  with 
the  hobby  {Faleo  mbbuteo.)  There  thus  romiuna  three  names  to 
be  accounted  for. 

The  mJBaing  camel  turned  up  on  Sunday  the  17th.  to  my  great 
relief.  The  Spahia  had  recovered  it  f»r  we  and  taken  it  back  to 
Loghouat.  Several  of  my  things  had  been  lost  or  iajurod.  With 
the  camel  came  a  letter  from  the  captain  of  the  Bureau  Arab 
strongly  advising  my  immediate  return,  on  account  of  the  dis- 
turbances at  Zergoun;  but  Mohamraeil  overruled  this,  deeming 
thtit  it  would  be  better  to  stay  in  safe  (juarters  until  the  country 
was  quiet.  Accordingly,  we  remained  with  the  Mzab  for  three 
weeks,  during  all  which  time  we  were  fed  and  lodged  gratia,  at  the 
dilfereat  towna  we  visited,  viz  : — Mellika,  Bou  Nmira,  El  Atouf, 
Eeouiaguen.  These  towns  are  all  in  the  same  oaeis,  and  the  dry 
course  of  the  river  winds  between  them.  Bou  Noura  is  a  heap  of 
ruins  J  half  the  towu  has  beeu  dismantled,  and  the  crumbling, 
nnroofod,  long-deserted  houses  have  grown  brown  like  the  rocka 
which  auTTound  them.  On  the  other  hand  El  Atenf  and  Ben< 
uiBguen  are  in  better  preservation,  and  contain  some  shops  or 
magazines  where  it  is  possible  to  buy  European  products.  Ben- 
aisguen  has  long  been  the  rival  of  Gardaia,  and  that  ite  iii' 
habitants  etill  aspire  to  the  chieftainship  of  the  oasis  was  proved 
by  a  new  wall,  which  we  found  then  constructing  and  which 
affords  one  instrance  of  the  intestine  rivalry  which  has  rendered 
every  stand  against  the  French  abortive 

Of  uourite  I  lost  no  opportunity  of  taking  observations  on  the 
avifauna  of  such  a  little-known  district.  I  was  particularly  struck 
with  the  green  Egyptian  bee-eaters  (Merope  gvpereilio»ue.)  They 
seemed  to  affect  tlie  graveyards.  Two  of  the  handsomest  chats 
which  I  mot  with  in  the  course  of  my  rambles  were  common 
at  this  oasis : — Drmnuha  leucopygia,  the  white-nimped  rookchat, 
and   Drtmwlea   leucocep/iala,  the   white-headed  rockchat,  not  so 

There  is  lew  fault  to  Snd  with  the  sketch  and  outline,  but  even  supposing 
that  the  picture  does  represent  the  [rue  Falco  lananus  of  Sclilet'el,  it  will 
he  found  on  referring  to  the  accoinpanjing  letUrpress,  that  there  is  no 
rettson  to  BU))pa&e  that  he  either  drew  or  culuured  from  a  specimen  killed  in 
England. 
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much  in  the  gardens,  as  in  the  "  weds  "  and  on  the  walls.     They 
enter  towns  freely  and  perch  upon  the  flat-roofed  houses. 

We  did  not  start  upon  our  return  journey  until  the  last  day  of 
the  month.  One  of  the  chiefs  was  good  enough  to  accompany  me 
home,  and  I  further  availed  myself  of  the  convoy  of  two  Spahls, 
who  had  heen  sent  with  letters  from  Laghouat. 

The  first  day's  journey  lay  through  the  stony  Chehka  Mzab, 
(where  among  mountains  utterly  sterile  and  bare  of  herbage,  our 
cavalcade  trod  foot- sore  and  weary,)  and  the  only  rare  bird  seen  by 
me  was  a  Houbara  bustard  ;  its  flight  is  almost  like  a  bird  of  prey. 
It  is  the  falconer's  favourite  quarry,  and  defends  itself  by  ejecting 
a  slimy  fluid.  When  the  Chehka  Mzab  was  past  we  again  entered 
upon  the  sandy  prairie  which  stretches  right  to  Laghouat,  and  I 
had  further  opportunity  of  examining  the  dayats  which  had  so 
much  interested  me. 

It  was  just  the  period  of  migration,  (May  2nd,)  and  wherever 
there  was  water,  they  were  teeming  with  animal  life.  It  was  as  if 
all  the  Spring  migrants  of  Southern  Europe  had  been  compressed 
into  fifty  acres.  Beneath  every  jujube  tree — at  every  thicket — ^were 
massed  and  congregated  all  manner  of  rare  birds  : — pied  flycatchers, 
{Mtiscicapa  Itictuoea,)  hoopoes,  (Upupa  epopSy)  doves,  {Columba 
turtur,)  woodchats,  {Lanius  nifusy) — warblers  without  end,  seeking 
shelter  from  the  burning  midday  sun.  The  neophron  (Neophron 
percnopterus)  emd  the  raven  (Cormis  corax)  perched  upon  the 
taller  terebinths.  Different  sorts  of  sandpipers  flew  before  us 
mingling  with  noisy  shrikes  {Lanius  dealbatm,)  Dozing  Little 
owls  (Athene  meridionalis)  dashed  out  from  the  deep  foliage  and 
hid  themselves  again. 

I  suspect  that  not  a  few  birds  are  tempted  by  the  water  and  rich 
foliage  to  remain  and  rear  their  progeny  in  these  dayats.  This  is 
the  country  to  which  the  Arabs  apply  the  term  Sahara.  I  know 
it  is  the  Great  Desert  which  is  so  marked  in  English  maps,  but 
this  is  the  true  Sahara — the  habitable  country  which  ends  where  all 
regular  supply  of  water  fails.  We  rode  into  Laghouat  at  8.30  on 
Thursday  morning ;  it  was  nearly  four  weeks  since  I  had  seen  a 
European.  I  heard  on  all  hands  of  the  camel  razzia  at  Zergoun.  I 
might  almost  say  it  had  created  some  uneasiness.  I  was  not  sorry 
to  take  the  first  "  courrier "  and  return  to  Algiers,  which  I  did 
without  further  incident,  and  thence  by  the  usual  route  to  England. 
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IV. 

ON  GROWTH 
AND  REPRODUCTION  IN  THE  LOWER  FORMS  OF 

VEGETABLE  LIFE. 

By  F.  Kitton,  Vice-President, 
Bead  23rd  September,  1870. 

"  The  desire,  which  tends  to  know 
The  works  of  God,  thereby  to  glorify 
The  great  Workmaster,  leads  to  no  excess 
That  reaches  blaiJie,  but  rather  merits  pntae 
The  more  it  seems  excess  .... 
For  wonderful  indeed  are  all  His  works, 
Pleasant  to  know,  and  worthiest  to  be  all 
Had  in  remembrance  always  with  delight." — Milton. 

Thb  object  of  my  paper  this  evening  is  to  give,  as  briefly  as  pos- 
sible, some  idea  of  the  nature  of  the  vegetable  cell,  to  trace  it 
from  its  simplest  state  to  the  filamentous  and  frondose  algse,  thence 
to  the  higher  forms  of  cryptogamic  life,  returning  again  to  its  existr 
ence  as  a  simple  cell,  in  those  remarkable  forms  known  as  diatoms 
and  desmids. 

It  would  be  impossible  in  the  time  you  would  feel  disposed  to 
allow  me,  to  enter  into  a  minute  description  of  genera  and  species. 
I  shall,  therefore,  as  far  as  time  permits,  endeavour  to  describe  the 
remarkable  phases  connected  with  the  growth  and  reproduction  of 
the  vegetable  celL 

To  those  unacquainted  with  the  minute  organisms  requiring  the 
aid  of  the  microscope  for  their  study,  the  remarkable  phenomena 
I  am  about  to  describe  may  appear  more  like  fiction  than  &cty  but 
those  here  who,  like  myself,  have  used  that  instrument  for  many 
years,  will  confirm  me  in  the  truth  of  what  I  am  about  to  state. 

E 
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The  life  history  of  the  photophyta  does  not  present  any  difficulty 
to  the  microscopic  ohserver ;  they  occur  in  such  abundance  that 
patience  alone  is  required  to  trace  their  growth  from  the  spore  to 
the  perfect  form. 

The  question  is  often  asked,  what  are  diatoms  ?  This  query, 
like  many  others  in  natural  history  or  science,  is  more  easily  asked 
than  satisfactorily  answered.  The  inquirer  might  be  told  that  they 
were  a  species  of  unicellular  algae,  capable  of  secreting  silex  :  this 
reply,  although  perfectly  correct,  would  not  probably  enlighten  the 
questioner.  He  might  also  be  told,  in  simpler  language,  that  they 
were  plants — a  reply  that  would  probably  be  met  with  by  an  incredu- 
lous "  oh ! "  To  those  unacquainted  with  the  simpler  forms  of  life^ 
roots,  stems,  and  leaves  are  always  supposed  to  be  as  necessary  to 
constitute  a  plant,  as  organs  for  locomotion,  sight,  and  hearing, 
and  certadnly  a  mouth  and  stomach,  would  be  considered  necessary 
to  constitute  an  animal.  In  both  cases  the  supposition  is  incor- 
rect ;  the  simplest  forms  of  plants  exist  without  leaves,  stems,  or 
roots,  and  are,  nevertheless,  as  truly  plants  as  those  simple  oigan- 
isms  which  are  destitute  of  feet,  eyes,  ears,  mouths,  or  stomachs,  are 
animals. 

In  order  to  explain  what  diatoms  are,  I  will,  with  your  permis- 
sion, endeavour  to  describe,  in  as  simple  a  manner  as  possible,  the 
plant  cell,  and  if  I  can  succeed  in  making  this  understood,  I  think 
you  will  be  inclined  to  admit  that  diatoms  belong  to  the  v^etable 
kingdom. 

The  vegetable  cell  may  be  looked  upon  as  a  membranous  vesicle 
filled  with  a  fluid  resembling  the  sap  fluid  of  larger  plants.  The 
walls  of  the  cell  consist  of  two  layers  ;  the  external  portion  differs 
from  the  internal  in  composition  and  structure.  The  internal  cell 
is  called  the  primordial  utricle,  or  first  formed  cell ;  its  existence  is 
necessary  to  the  vitality  of  the  cell ;  it  is  thin  and  invisible  when 
in  contact  with  the  external  wall,  but  under  certain  changes  which 
take  place  in  the  development  of  the  cell,  as  by  the  expulsion  of 
its  contents,  it  becomes  apparent.  Chemical  analysis  shews  it  to 
be  distinctly  albuminous,  in  this  respect  resembling  animal  tissues. 
The  simplest  form  of  vegetable  cell  is  well  illustrated  in  the  Torula 
cerevisicB,  commonly  known  as  the  yeast  plant,  and  is  found  so 
abundantly  in  yeast,  that  it  may  be  said  to  consist  almost  entirely 
of  this  minute  fungus  :  it  is  to  the  present  time  a  disputed  point 
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as  to  wlicsther  fermentation  is  produced  by  the  yeaiit  jilant,  or  the 
yeast  plant  the  rsault  of  fermentation.  Tonila  may  possibly  be 
only  one  of  the  phases  assumed  by  this  simple  celL  The  hetero- 
genista  have  Bucceedod  in  producing  tlie  forms  known  as  Torula 
Leptothrix  and  Bacteria ;  but  passing  by  the  queBtiou  as  to  the 
truth,  or  otherwise,  of  heterogeny,  we  will  avail  oiu'selvea  of  the 
facta  they  have  accumulated. 

ITie  earliest  stage  of  Torula  is  that  of  a  minute  spore,  or  conidium 
averaging  about  the  TOOOtli  of  an  inolt  in  diameter,  (the  diameter 
of  the  human  blood  disc  is  a  3200th  of  an  inch,  about  double  the 
size  of  torula  spores.)  It  would  require  49,UOO,000  of  torula 
spores  to  cover  a  apace  equal  to  a  Bquare  inch ;  or  if  one  spore  is 
magnified  400  diameters,  it  would  appear  about  tho  /j  of  an  inch 
in  size,  an  inch  enlarged  to  the  same  extent  would  be  equal  to 
eleven  yards.  The  spore  consists  of  a  membranous  sac,  containing 
a  soil  homogeneous  fluid  mass,  which  is  protoplasm ;  this  pro- 
toplasmic mass  is  composed  of  nitrogen,  carbon,  oxygon,  and 
hydrogen.  When  a  spore  comes  in  contact  with  any  nitrogenous 
matter,  it  begins  to  develope,  and  in  the  course  of  a  few  hours 
fermentation  has  set  in,  and  a  scries  of  bead-like  filaments  may 
be  seen;  these  have  been  produced  by  the  adhesion  of  the  new 
fonued  cells  to  the  parent  celL  This  cohesion  only  continues 
during  fermentation ;  when  that  ceases,  the  celLs  separate,  and 
cell  division  stopa.  Professor  Huxley  states  in  a  paper  read  in 
section  D  of  the  British  Association  lost  session,  that  from  conidia 
are  developed  Torula  and  Bacteria,  and  these  are  further  de- 
veloped into  Penicillum  or  mould. 

Many  of  the  algse  may  be  obtained  from  evety  wayside  ditch, 
and  if  attentively  esaminod,  will  be  found  to  consist  of  a  congeries 
of  simple  cells,  sometimes  placed  aide  by  side,  and  forming  leaf- 
like expansions,  or  united  in  a  single  series,  forming  the  thread-like 
filaments,  so  common  in  aquaria  as  to  be  considered  a  pest.  The 
rapidity  of  growth  in  the  algte  is  very  remarkable  ;  little  puddles 
of  water  formed  by  the  rain  in  a  few  hours  are  filled  with  confer- 
void  growths ;  a  damp  surface  is  frequently  all  that  is  necessary  to 
produce  an  abundant  crop.  K  a  small  portion,  about  the  size  of  a 
pin's  head,  of  OtrMlataria  limma,  the  black  slime  so  common  on 
damp  surfaces,  he  placed  in  a  white  saucer  with  a  little  water,  and 
exposed  to  the  light,  in  the  course  of  an  hour  or  two  filaments  half 
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an  inch  or  more  in  length  will  he  found  radiating  firom  the  original 

opCCoM 

The  mode  of  growth  in  the  algSB  consists  in  the  division  and 
sub-division  of  the  parent  celL  When  a  fragment  is  placed  in  a 
growing  slide,  and  examined  from  time  to  time  with  a  microscope, 
the  colouring  matter  in  the  cell  will  be  found  gradually  to  separate, 
and  a  septum  is  formed.  We  have  now  two  perfect  cells :  this 
process  is  repeated  with  startling  rapidity.  If  the  cell  belongs 
to  a  filamentous  species,  it  divides  transversely  only ;  if  it  belongs 
to  one  of  the  frondlike  species,  it  divides  laterally  as  well  as  trans- 
versely— ^this  is  well  shewn  in  the  elegant  Phyllactulium  pukhellum. 

The  algaB,  as  I  before  observed,  possess  neither  leaves,  flowers, 
nor  seeds ;  the  method  of  their  reproduction  is  one  of  the  marvels 
that  the  microscope  has  revealed  to  us.  If  we  examine  a  few  fila- 
ments of  Zygnema,  (a  very  common  conferva,)  we  shall  probably 
detect  two  filaments,  connected  by  button-like  projections,  on  the 
edge  of  the  cell,  and  we  may  also  see  that  an  alteration  has  taken 
place  in  the  colouring  matter  of  the  two  opposing  cells ;  it  has 
assumed  a  globular  form,  and  passes  through  the  aforesaid  projec- 
tions— ^the  two  masses  meet  and  intermingle,  and  form  the  sporan 
gium ;  shortly  a  movement  will  be  seen,  and  a  number  of  minute 
oval  bodies,  with  two  or  more  tails,  make  their  appearance ;  these 
are  zoospores,  and  it  is  truly  wonderful  to  observe  their  animal  like 
movements,  sometimes  apparently  fixed  by  the  tails,  and  swaying 
to  and  fro  like  miniature  balloons,  preparatory  to  an  ascent — now 
perfectly  motionless — now  gyrating  like  a  top — now  starting  off 
with  the  rapidity  of  an  express  train.  After  the  lapse  of  a  short 
period  the  spore  becomes  languid,  and  motion  ceases,  and  death 
has  apparently  claimed  it  for  its  own,  but  if  we  watch  it  attentively, 
we  shall  find  that  it  is  about  to  enter  a  new  phase  of  existence ; 
motive  power,  indeed,  no  longer  exists,  but  vitality  is  still  there, 
and  active — ^it  gradually  lengthens  and  expands,  the  cell  is  foimed, 
and  presently  division  takes  place,  and  what  before  appeared  to  be 
an  animal,  has  become  a  true  plant. 

The  green  colour  of  stagnant  water  is  generally  occasioned  by 
the  presence,  in  countless  myriads,  of  zoospores.  Beproduction  by 
means  of  zoospores  is  not  peculiar  to  the  algse ;  it  has  been  found 
that  liverworts,  ferns,  and  other  forms  belonging  to  the  class  ciypto- 
gamia,  aie  produced  from  thenL    It  may  be  useful,  as  shewing 


53 

lationship  existing  bctweea  the  simple  cell,  and  the 
higher  and  more  complex  forma  belonging  to  the  cryptogamia,  if  I 
give  a  brief  description  of  the  reproduction  of  a  fern.  It  ia 
hardly  ueceBaary  for  mo  to  allude  to  the  well  known  brown  patches 
on  the  back  of  the  fronds ;  everybody  knows  that  they  ore  apote 
cases  and  spores,  and  that  from  these  spores  ferns  are  produced. 
They  are  not,  however,  the  immediate  progenitors  of  the  fern ; 
when  the  spore  fails  on  a  suitable  surface,  it  begins  to  grow.  The 
first  indication  of  vitality  is  a  slight  enlargement,  and  presently 
one  or  more  root-like  processes  are  thrown  out  from  the  internal 
celt  wall ;  these  alisorb  moisture,  and  the  opposite  wall  of  tlie  cell 
enlarges,  self-division  takes  place,  and  a  new  cell  is  formed,  which 
again  divides,  and  an  organism  is  produced  scarcely  to  be  distin- 
guished from  a  marchantia — -this  is  termed  the  prothalHum.  A 
further  development  now  takes  place — two  processes  are  pro- 
duced, (the  analo„'  1'-^  of  the  reproductive  organs  in  flowers,) 
termed  antheridia  and  archegonia— one  of  the  cells  of  the  pro- 
thallium  gradually  enlarges,  and  protrudes ;  this  is  at  first  fiUed 
with  the  green  colouring  matter ;  in  a  short  time  a  small  free  cell 
is  formed  within,  containing  granules  and  a  mucilaginous  material 
—these  are  again  developed  into  fresh  cells — it  at  last  aeparatea 
from  the  prothallium,  and  becomes  an  independent  orgao.  The 
cells  now  increase  in  size,  and  contain,  when  perfectly  developed, 
a  single  spiral  filament,  with  six  vibratile  cilia ;  these  escape  from 
the  cell,  and  rapidly  rotate,  thus  resembling  zoospores  in  their 
apparent  animality — they  are  technically  known  as  antherozoids  : 
the  mother  cell  is  termed  the  antheridial  cell.  The  second  pro- 
cess, colled  the  archegonium,  is  produced  by  the  swelling  out  of  a 
portion  of  the  external  layer  of  the  prothallium.  At  the  base  is 
an  enlarged  cell,  containing  the  germ  coll ;  at  the  top  of  the 
archegonium,  when  fully  developed,  is  a  small  aperture,  through 
which  the  antherozoids  penetrate,  and  fecundate  the  germ  contained 
in  the  germ  cell,  which  rapidly  becomes  the  primordial  cell  of  the 
new  plont ;  cells  begin  to  form  and  subdivide,  and  gradually 
differentiate  into  special  organs  as  roota,  stems,  and  leaves. 

I  wonld  now  call  your  attention  to  the  resemblance,  on  the  one 
hand,  to  the  reproduction  of  the  simple  vegetable  cell,  by  a  ciliated 
motile  spore,  and  on  the  other,  to  the  flowering  plants ;  we  may 
compare  the  prothallium  to  the  flower — the  antheridine  oell  to  a 
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stamen— the  antherozoid  to  a  pollen  grain — the  archegoniom  to  a 
pollen  tuhe,  and  the  germ  to  the  ovule. 

Before  quitting  the  uon-silicious  algae,  I  must  allude  to  the 
desmidiae.  The  members  of  this  family  bear  a  great  superficial 
resemblance  to  the  diatomacese,  but  if  carefully  studied,  important 
distinctions  may  be  detected.  The  desmids  do  not  secrete  silex  ; 
self-division  takes  place  longitudinally  in  diatoms,  transversely  in 
desmids.  Diatoms  are  found  in  equal  abundance  in  fresh  and 
salt  water — desmids  in  fresh  water  only. 

The  desmids  resemble  diatoms  in  being  unicellular,  rarely  form- 
ing permanent  filaments,  the  non-filamentous  forms  varying  greatly 
in  contour — surface  of  cells  sculptured.  The  commonest  form  of 
desmid  belongs  to  the  genus  closterium,  and  resembles  a  cucumber 
in  miniature.  Species  of  this  genus,  particularly  C-lunvJa,  may  be 
found  in  every  ditch  or  bog  pooL  In  this  species  the  interesting 
phenomena  of  cyclosis  or  circulation  may  be  easily  observed :  at 
the  apices  of  the  frustule  are  two  transparent  spaces,  within  these 
minute  granules  will  be  seen  circulating,  and  if  attentively  ob- 
served, this  circulation  may  be  detected  over  the  whole  internal 
surface.  A  slight  progressive  movement  has  been  seen  in  some  of 
the  fusiform  species,  but  it  is  always  very  languid.  The  colouring 
matter  (endochrome)  in  the  desmids  appears  to  be  the  same  as  the 
chlorophyl  in  the  larger  plants,  and  on  examination  by  the  spectro- 
scope, the  absorption  band  peculiar  to  the  latter  material  makes 
its  appearance. 

The  reproductive  power  lies  in  the  endochrome,  and  certain 
changes  take  place  in  it  previous  to  the  separation  of  the  frustule, 
and  the  formation  of  the  sporangium.  The  external  wall  of  the 
cell  is  tenacious,  flexible,  and  not  easily  ruptured.  Mr.  Ealfs  says 
that  silica  is  sometimes  pi-esent,  but  I  have  never  been  able  to 
detect  its  presence. 

Increase  by  self-division  takes  place  in  the  desmidise;  the 
frustule  separates  transversely,  and  a  new  half  is  gradually  pro- 
duced. In  Micrasterias  this  first  appeal's  like  a  little  knob  or 
button ;  this,  in  course  of  a  few  hours,  increases  in  size,  and  deep 
indentations  make  their  appearance,  and  the  new  half  soon  becomes 
a  fac-simile  of  the  older  portion. 

Eeproduction  in  the  desmidisB  takes  place  in  the  following 
manner.     When  two  frustules  are  in  proximity,  they  mutually 
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divide,  and  empty  themselves  of  their  contents,  which  conleece, 
and  form  a  globular  sporangium  ;  this,  in  some  genera,  is  emooth — 
in  others,  it  ia  covered  with  long  spinous  projections  ;  this  sporan- 
gium, according  to  HolTmeister,  is  not  a  single  cell,  but  is  composed 
of  a  number  of  cells,  each  of  which  assumes  the  form  of  the 
parent  fruetule. 

The  absence  of  eilex,  and  the  delicate  nature  of  the  fnistule, 
prevents  its  preservation  in  any  of  the  numerous  fresh  water 
deposits  generally  so  rich  in  diatoms.  One  genus  of  desmids  has, 
however,  been  supposed  to  have  a  fossil  representotive,  viz.,  the 
so-called  Xanttiidium^  so  common  in  flint,  (it,  however,  more 
resembles  the  sporangium  of  the  genus  Cosmarium  than  the  recent 
forma  of  Xanthidiuin.)  These  iorms  wore  supposed  by  Ehrenberg 
to  be  remains  of  desmids,  but  as  flints  usually  contain  remains 
of  foraminifera  and  bryozoa,  indicative  of  marine  origin,  and  the 
desmiJife  are,  as  1  before  remarked,  found  only  in  fresh  water 
the  theory  that  they  belong  to  the  genus  of  desmids  known 
as  Xanthidium  must  be  given  up.  The  Xanthidiumdike  bodies  in 
flint,  are  perhaps  the  remains  of  the  gemmules  of  some  sponge-like 
body,  originaUy  forming  the  nucleus  of  the  flint. 

We  will  now  proceed  to  the  description  of  those  remarkable 
forms  of  plant  life  called  diatomaceie.  The  non -filamentous  species 
were  considered  by  the  early  observers  to  belong  to  the  infusoria — 
a  term  still  retained  by  some  authors,  although  the  mty'ority  of 
forms  described  by  them  are  not  found  in  inftiaiona.  Ehrenberg 
has  described  some  of  them  in  bis  Inlusionsthierchen ;  he  not 
only  overlooked  their  affinities  to  the  algte,  but  even  thought  he 
saw  organs  of  locomotion  and  digestion,  and  called  them  polygas- 
trica,  or  many-stomached,  and,  I  believe,  he  still  persists  in  their 
animal  nature.  He  asserts  that  he  has  been  successful  in  feeding 
them  with  colouring  matter,  (carmine  or  indigo,)  but  aa  no  other 
observer  has  succeeded  in  doing  it,  I  am  inclined  to  believe  that  be 
made  a  scientific  use  of  his  imagination,  or,  in  other  words,  fancied 
he  saw  what  he  wished  to  see.  He  says  the  colouring  material  was 
imbibed  through  what  ho  calls  the  central  umbilicus  ;  in  this  he 
was  decidedly  mistaken,  as  there  is  no  aperture  through  which  any 
substance,  fluid  or  solid,  could  pass ;  the  umbilicus,  on  the  con- 
trary, is  a  thickening  of  the  eell  wall.  The  modern  arnmgement 
of  the  diatomaceie  is  as  follow  : — Class,  cryptogamin ;   sub-class, 
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algSB ;  natural  order,  diatomacesd ;  plant,  a  Pustule,  condsting  of 
a  unilocular,  or  imperfectly  eeptat-e  cell,  invested  with  a  bivalve 
silicious  epidermis  ;  gemmiparous  increase  by  self-division,  during 
which  process  the  cell  secretes  a  more  or  less  silicipus  connecting 
membrane;  reproduction  by  conjugation,  and  formation  of 
sporangia. 

Before  proceeding  further,  I  may  mention  that  the  desmidaceous 
and  diatomaceous  cells  are  termed  frustules,  and  when  that  term 
is  used,  a  cell  is  to  be  understood.  The  diatomacesB  are  distin- 
guished from  all  other  species  of  algas  by  the  power  of  eliminating 
from  the  surrounding  water  the  silex  held  in  solution.  This  power 
exists  in  a  high  degree  in  the  diatomaceae ;  and  when  we  consider 
that  ordinary  water  contains  but  an  infinitesimal  proportion  of 
silica,  it  must  excite  our  astonishment  that  a  minute  protoplasmic 
mass,  enclosed  in  a  cell,  should  possess  the  power,  not  only  to 
eliminate  so  smaU  a  quantity,  but  also  unmixed  with  other  matter 
held  in  solution  with  it,  and  this  not  deposited  in  an  amorphous 
state,  but  forming  elegant  designs  in  or  on  the  surfsu^e  of  the 
valve.  Surely  chemical  action  is  not  sufficient  to  account  for  it,  and 
we  are  compelled  to  acknowledge  that  even  as  in  the  highest 
organisms,  so  also  in  the  lowest,  there  exists  a  mysterious  principle 
called  life,  defying  our  utmost  efforts  to  detect  or  control  it ;  it  is  as 
much  beyond  the  j^.ower  of  man  to  make  a  diatom,  as  to  make  the 
gigantic  oak. 

Owing  to  the  indestructible  nature  of  the  silicious  frustule, 
diatomacese  are  often  found  in  a  fossil  state,  forming  strata  of  con- 
siderable thickness.  The  city  of  Richmond,  Virginia,  is  built 
over  a  stratum  of  diatomaceous  remains  eighteen  feet  in  thickness ; 
this  deposit,  according  to  Professor  Eogers,  belongs  to  the  Miocene 
period,  and  so  far  as  I  am  aware,  it  is  at  this  period  diatoms  made 
their  first  appearance.  Ehrenberg,  in  his  Mikrogeologie,  figures  a 
form  as  occurring  in  the  chalk  which  he  calls  a  diatom,  belonging 
to  the  genus  Navicula,  but  it  certainly  does  not  belong  to  that 
genus,  nor  does  it  possess  any  diatomaceous  characteristics. 

The  sudden  appearance  of  these  organisms  in  the  Miocene 
period  has  always  struck  me  as  being  remarkable,  and  the  majority 
of  the  genera  and  species  found  in  these  deposits  have  never 
ceased  to  exist  up  to  the  present  time ;  in  &ct,  scarcely  a  fossil 
genus  but  has  its  representative  still  living.     Some  genera  of 
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^r  plants,  seem  Dbiqnitoaa 
exiating  in  equal  plenty  amid  the  snows  of  the  Arctic  regions, 
the  heat  of  the  Tropics,  and  the  pancake  ice  of  the  Arctic  and 
Antarctic  aeoa.  Otherg  are  limited  to  very  small  areas ;  for  ex- 
ample, we  have  living  in  Ormesby  Broad  a  small  species,  which 
has  never  been  found  in  any  other  locality ;  another  species 
occurring  in  a  fossil  state  in  Franzonbad,  in  Soheraia,  has  been 
found  in  great  abundance  in  a  ditch  near  the  Berney  Anna,  and 
so  far  as  I  am  aware,  nowhere  else.  Some  genera  are  only  found, 
in  any  quantity,  on  the  sand  ripples  lelt  by  the  retreating  tide ; 
others  form  part  of  the  surface  flora  of  mid-ocean,  and  apjjear  to 
be  the  food  of  the  solp^  and  noctilucte  ;  and  the  student  availing 
himself  of  the  stomach  contents  of  those  organisms,  adds  many 
rare  forms  to  his  collection.  The  aalpie,  noctilucie,  &c.,  are  eaten 
by  fish — these  again  form  the  food  of  the  various  species  of  marine 
birds,  the  produoere  of  the  enormous  deposits  of  gaano.  These 
deposits  yield  up  their  diatomacoous  riches  to  the  careful  manipu- 
lator, and  our  little  diatom,  after  undoi^ing  such  strange  vicissi- 
tudes, is  at  last  entombed  in  Canada  balsam,  and  placed  among 
the  choice  slides  of  the  microscopist 

The  diatomaceoua  frnatule  may  be  compared  toao  ordinary  pill-box, 
in  which  the  bottom  has  been  replaced  by  a  lid  j  the  two  lids  are 
termed  valves — the  body  of  the  bos  the  connecting  zona  or 
cingulum — the  surface  of  the  valve  is  called  the  side  view— that 
of  the  cingulum,  the  front  view.  In  an  early  stage  of  groivth  the 
cingulum  is  very  narrow,  and,  I  may  here  remark,  that  this  is  the 
only  part  of  the  frustule  that  really  grows ;  the  valves  never 
increase,  bnt,  on  the  conlraiy,  decrease  in  diametor  as  reproduction 
proceeds.  The  cingulum  increases  in  breadth  only,  and  being  of 
later  formation,  is  less  firmly  siliceous  than  the  valves ;  in  its 
earlicat  stage  of  formation  the  frustule  is  probably  little  more  than 
a  membraiions  sac,  and  when  this  membrane  is  exposed  to  the 
action  of  water,  the  secreting  process  at  once  commences.  The 
cell  membrane  npon  which  the  silex  is  deposited,  is  perhaps  the 
analogue  of  the  primordial  utricle  of  the  ordinary  vegetable  cell. 
llial  such  a  membrane  exists,  has  been  conclusively  proved  by  an 
experiment  instituted  by  Professor  Bailey ;  he  subjected  the 
fnistules  of  recent  diatoms  to  the  action  of  hydrofluoric  acid,  and 
dissolved  away  the  silex,  leaving  an  elastic  membrane  nnattacked 
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by  the  acid.  The  outline  of  the  valve  is  extremely  varied;  it 
may  be  circular,  triangular,  quadrangular,  pentangular,  semicircular^ 
wedge-shaped,  fusiform,  or  wandlike.  Some  genera  secrete  a  semi- 
gelatinous  thread,  and  become  parasitic  upon  larger  plants.  The 
cell  contents  consist  of  a  golden  brown  endochrome,  and  sometimes 
two  or  more  oily  globules  may  be  observed;  cyclosis  has  been 
detected  in  several  species  when  stimulated  by  light  and  warmth. 
That  the  colouring  matter  or  endochrome  is  identical  with  that  in 
the  desmids,  and  the  chlorophyl  in  the  larger  plants,  is,  I  think, 
satisfactorily  proved  by  spectrum  analysis,  the  absorption  band 
occupying  the  same  position  as  the  chlorophyl  band. 

The  most  remarkable  phenomenon  connected  with  these  organ- 
isms is  the  power  of  locomotion,  and  the  means  by  which  it  is 
accomphshed  have  not  as  yet  been  made  out.  This  movement  is 
most  conspicuous  in  the  bacillar  or  wand-shaped  forms,  and  con- 
sists of  a  series  of  jerks ;  it  has  been  used  as  an  argument  in 
favour  of  their  animality,  but  if  attentively  studied,  it  will  be 
found  to  bear  little  resemblance  to  that  of  even  the  lowest  animal 
organisms.  If  its  course  is  impeded  by  any  obstacle,  it  does  not 
move  on  one  side,  but  remains  motionless  for  a  short  time,  and 
eventually  goes  beick  by  a  similar  series  of  jerking  motions.  This 
movement  has  been  supposed,  by  some  authors,  to  be  produced  by 
the  expulsion  of  minute  currents,  but  unfortunately  for  this  theory, 
the  minutest  particles  of  matter  are  not  disturbed  by  the  diatom, 
unless  actually  touched  by  it.  Professor  Smith  has  timed  the 
rate  of  progression  in  several  species,  and  ho  found  that  the  most 
rapid  moved  over  ^^^  of  an  inch  in  a  second,  or  rather  less  than 
an  inch  in  three  minutes,  and  the  slowest  j^js  of  an  inch  in  one 
second,  or  nearly  an  hour  to  £iccomplish  one  inch. 

At  the  risk  of  being  tedious,  I  will,  with  your  permission,  say  a 
few  words  on  the  reproduction  of  these  organisms.  You  wiD, 
perhaps,  remember  I  stated  that  the  cingulum  is  the  only  pari 
that  grows ;  within  this,  two  other  valves  are  found,  and  when 
this  has  taken  place,  the  cingulum  separates,  and  we  have  now  two 
new  frustules.  Under  &vourable  circumstances,  this  goes  on  with 
great  rapidity,  but  as  every  new  frustule  is  formed  within  the  old, 
a  gradual  decrease  of  size  takes  place,  'and  at  last  self-division 
ceases,  and  the  species  would  die  out^  did  not  a  reproductive  pro- 
cess, similar  to  that  in  desmidia,  place  two  frustules  approximate^ 
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and  a  union  of  the  contents  takes  place.  A  sporangial  frustule 
is  produced,  mucli  larger  than  the  parent  frustule ;  this  sporangial 
frustule  divides,  producing  other  frustules,  as  before  described,  and 
in  this  manner  are  accumulated  the  vast  deposits  previously 
mentioned. 

The  fossil  remains  of  the  diatomaceae  are  sometimes  used  in  the 
arts  as  a  polishing  powder,  under  the  name  of  tripoli.  Another 
and  more  extraordinary  use  is  made  of  them  by  savage  tribes,  viz., 
mixing  them  with  flour  in  the  time  of  dearth,  and  from  this 
circumstance,  the  German  microscopists  call  these  deposits  Berg- 
mehl  and  Essebar  Erde.  It  is  scarcely  possible  that  any  of  the  cell 
contents  remain  in  the  organisms  found  in  these  deposits,  and 
they  must,  therefore,  be  perfectly  useless  for  the  purpose  of 
nourishment. 

I  again  allude  to  the  power  possessed  by  vegetable  organisms  of 
secreting  silex  :  this,  as  you  are  aware,  is  not  confined  to  the 
simple  types  I  have  been  endeavouring  to  describe,  but  is  possessed 
by  many  of  the  more  highly  organized  forms,  as  the  horsetails, 
grasses,  &c.,  and,  apparently,  the  leaves  of  some  plants  are  able  to 
do  so  even  when  detached  from  the  stem. 

I  have  lately  received  from  Dr.  Lowe,  of  Lynn,  a  paper  on 
some  silicifled  forms  in  mud  from  the  Zambesi ;  these  forms  are 
not  peculiar  to  the  Zambesi — they  may  be  found  in  various  fresh 
water  deposits.  Ehrenberg  has  figured,  under  the  name  of  Phyto- 
litharia,  several  of  these  forms,  supposing  them  to  be  distinct 
organisms.  Dr.  Lowe  has,  however,  been  able  to  see  them  in 
situ,  and  they  prove  to  be  cells  belonging  to  some  thick-leaved 
plant.  Now,  as  no  known  plant  possesses  siliceous  leaves,  the 
cells  must  have  become  so  after  the  leaves  had  fallen  into  the 
water ;  and,  as  some  of  the  cells  retained  the  remains  of  chloro- 
phyl,  it  is  not  too  much  to  suppose  that  they  eliminated  the  silex 
somewhat  as  the  diatom  does,  and  must  have  done  it  rapidly.  If 
these  organisms  had  been  only  siliceous  casts,  their  formation 
might  have  been  accounted  for  by  the  cell  walls  acting  as  a  dialyser, 
and  separating  the  silica  in  a  colloid  state  from  the  surrounding 
water,  but  this  is  not  the  fact — the  cell  walls  are  silicified,  the 
interior  remaining  hollow  as  before. 

This  power  of  appropriating  silex  from  the  surrounding  waters 
is  possessed  in  a  fiEu:  greater  degree  by  plants  than  animals,  and 
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these  of  the  lowest  type,  viz.,  the  polycystina  and  sponges — ^the 
former  investing  the  sarcodous  mass  with  a  silicious  carapace^  of 
marvellons  beauty — the  latter  strengthening  the  homy  matter  with 
spicules  of  various  shapes,  or,  as  in  Euplectella,  weaving  one  of  the 
hardest  and  most  obdurate  of  substances  into  a  framework  of 
surpassing  elegance.  The  elimination  of  silex  is  not  confined  to 
the  protoph3rta ;  the  grasses,  canes,  &c.,  do  so,  and  deposit  it  in 
various  forms  on  the  exterior  of  the  stems,  or  in  the  form  of  scales 
on  the  leaves,  and  even  the  petals  of  the  flowers.  The  Deutsda 
acahra  is  a  familiar  instance  of  this.  Another  substance,  even 
more  common  than  silica,  viz.,  lime,  does  not,  as  far  as  I  am 
aware,  form  any  part  of  the  structure  of  plants,  from  the  lowest 
to  the  highest,  excepting  a  genus  of  marine  algse,  the  Corallina — and 
species  of  the  genus  Chara,  are  sometimes  found  covered  with,  a 
calcareous  crust,  but  this  is  not  essential  to  their  well-being. 
Eaphides  and  sphseraphides  may  also  be  cited  as  evidences  of  lime 
being  taken  up  by  plants,  but  these  again  appear  to  be  of  no  im- 
portance to  the  welfare  of  the  plant ;  but  if  we  turn  to  the  animal 
kingdom,  lime  plays  an  all-important  part  in  its  economy — ^lime 
forms  the  humble  home  of  the  foraminifera,  and  it  constitutes 
the  principal  portion  of  the  mammal  in  its  highest  state  of 
development. 

Ladies  and  gentlemen,  I  have  endeavoured,  as  briefly  as  pos- 
sible, to  convey  to  you  some  idea  of  what  a  diatom  is,  and  its 
claims  to  a  place  in  the  vegetable  kingdom,  and  in  order  to  render 
this  claim  intelligible,  I  have  thought  it  desirable  to  give  a  short 
account  of  the  >'egetable  cell  in  its  various  fi)rms ;  and  I  think  you 
will  see  that  a  desmid  and  a  diatom  are,  if  I  may  use  the  expres- 
sion, merely  arrested  states  of  vegetable  life,  that  is  to  say,  the 
cells  exist  apart,  and  do  not  differentiate  into  various  special 
organs,  consequently  the  life  of  one  cell  does  not  necessarily 
depend  on  that  of  its  neighbour.  This  is  a  peculiar  characteristic 
of  the  lower  cryptogamia,  for  although  many  of  the  lower  forms 
of  flowering  plants  continue  to  live  if  cut  into  very  small  pieces, 
Anaeharis  ahflnastrum,  for  example,  the  cells  of  which  it  is  com- 
posed never  exist  apart ;  but  when  we  ascend  higher  in  the  scale 
of  vegetable  life,  the  cell  ia  still  less  capable  of  self-existence,  and 
special  conditions  have  to  be  observed,  to  enable  detached  portions 
to  vegetate :   it  will  not  do  to  cut  indiscriminately — ^a  piece  of 
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bark  will  not  grow,   neither  will  the  stem,  if  deprived  of  its 
bark. 

The  study  of  the  lowest  forms  of  life  still  occupies  the  minds 
and  time  of  our  greatest  biologists,  both  at  home  and  abroad ;  and 
I  would  recommend  alL  those  who  possess  a  microscope  to  study 
the  life  history  of  one  of  the  numberless  forms  of  animal  or 
vegetable  that  may  be  found  in  every  drop  of  stagnant  water. 
There  is  at  present  too  much  desire  among  those  who  have  an 
instrument  to  collect  objects  that  are  pretty,  thus  making  natural 
history  subservient  to  the  microscope,  instead  of  using  it  as  an 
adjunct  to  the  study  of  natural  history  ;  and  I  cannot  help  think- 
ing that  if  used  for  the  latter  purpose,  the  naturalist  who  has 
devoted  his  leisure  to  the  study  of  the  larger  forms  of  life,  will 
not  despise  those  who  make  use  of  the  instrument  for  the  study  of 
minute  organisms.  They  may  appear  trivial,  and  not  worthy  of 
attention,  but  as  it  has  been  wisely  said,  "  in  every  object  there  is 
inexhaustible  meaning :  the  eye  sees  in  it  what  the  eye  brings  the 
means  of  seeing/'  To  Newton,  and  Newton's  dog  Diamond,  what 
a  different  pair  of  universes,  while  the  painting  on  the  optical 
retina  was  most  likely  the  same !  And  let  us,  as  students  of 
nature,  bear  in  mind  Galen's  aphorism,  '*  Naturain  maxim^  admi- 
raberis  si  omnia  ejus  opera  perlustraris." 


V. 

ON  CERTAIN  COAST  INSECTS  FOUND  EXISTING 
INLAND  AT  BRANDON,  SUFFOLK. 

By  Chas.  G.  Barrett. 

Read  29th  November,  1870, 

It  is  a  fact  well  known  to  Entomologists,  and  probably  to  Natural- 
ists generally,  that  the  sandhills  which  partially  line  our  coasts 
form  the  exclusive  habitat  of  many  species  of  insects  of  various 
orders,  and  that  these  species  are  seldom,  if  ever,  known  to  wander 
from  the  sands,  even  to  as  short  a  distance  as  a  mile,  or  it  would 
almost  be  safe  to  say  a  hundred  yards. 

Of  such,  among  the  Lepidoptera,  are  several  species  of  Noctun 
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belonging  to  the  Genera  Agrotis,  Leucania,  Mamestra,  &c.,  two  or 
three  Geometrse,  a  few  Crambidae  and  Phycidse,  and  a  number  of 
Tineina,  especially  of  the  large  genus  Grelochia.  These  insects 
shelter  themselves  during  the  day  at  the  roots  of  the  rough  grasses 
and  stunted  plants  that  grow  on  the  sands,  and  especially  under 
the  overhanging  edges  of  the  hills,  whence  the  sand  has  fallen 
away,  leaving  the  roots  and  herbage  hanging  down ;  but  always 

III  carefully  avoiding  exposure  to  the  wind.     So  much  is  this  the  case 

that  an  experienced  Entomologist  upon  arriving  at  a  range  of  sand- 

i  hills,  knows  at  a  glance  'by  the  direction  of  the  wind  where  to 

look  for  the  insects. 

The  larger  and  stronger  species  fly  at  night,  the  smaller  ones  in 

i  the  afternoon  and  evening,  when  the  weather  is  moderately  warm 

j  and  still,  but  many  of  them  will  not  stir  on  the  wing  except  on 

I  the  calmest  evenings,  the  species  of  the  genus  Gelechia  in  particular 

being  so  excessively  sensitive  to  wind,  that  in  order  to  dislodge 
them  &om  their  hiding  places  among  the  grass,  furze,  or  moss,  it  is 
only  necessary  to  blow  sharply,  with  the  breath,  among  it,  when 

{  the  little  creatures  come  hurrying  out,  and  dart  away  into  some 

i 

sheltered  spot  at  once,  not  hesitating,  occasionally,  to  settle  on  the 
clothes  of  their  tormentor,  but  always  carefully  choosing  the 
sheltered  side. 

Now  it  happened  that  early  last  June  I  arranged  to  meet  one  of 
our  Vice-Presidents,  Mr.  De  Grey,  at  Brandon,  in  Suffolk,  for  a 
day's  collecting.  Our  sport  was  capital — indeed  I  have  had  the 
pleasure  of  exhibiting  here  on  a  former  occasion,  some  of  the 
rarities  which  I  then  captured  for  the  first  time — ^but  among  the 
insects  we  took  were  five  species,  (which  I  beg  now  to  lay  before 
you)  namely,  MameMra  albicolon,  Anerastia  lotella^  Gelechia 
desertetta,  Gelechia  marmoren^  and  Gelechia  distincteHa,  fouf  of 
which  are  considered  to  be  most  exclusively  coast-sandhill  insects, 
and  the  fifth,  Gelechia  distinctella,  is  scarcely  ever  met  with  in 
any  different  locality. 

I  have  no  doubt  that  some  of  the  members  present,  especially 
those  who  are  also  Geologists,  are  well  acquainted  with  the  pecu- 
liar soil  of  Brandon,  and  the  adjoiniiig  country  for  some  distance. 
But  for  the  information  of  those  who  are  not,  it  is  necessary  that  I 

I I  should  say,  that  it  is  a  loose  light  sand,  precisely  such  as  Is  foUnd 
I ;  on  the  North  Denes  at  Yarmouth  at  the  present  time. 
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About  its  ongio,  I  have  conanlted  one  of  the  best  pmctieal 

Geologista  of  this  county,  a  gentleman  well  knowa  to  you,  and  am 

informed  by  him  that  there  is  no  doubt  that  this  tract  of  country 

was  actually  a  range  of  coast  Bands,  at  a  comparatively  recent  point 

of  the  Post  Glaciu]  period,  while  the  great  vaUey  of  the  fen§  waa 

[  vtill  submerged.     'Ibis  range  of  sands,  however,  does  not  appear  to 

I  extend  anywhere  near  to  the  present  coast.     The  nearest  sea  is  the 

I  "Wash,  upwards  of  twenty  miles  away,  and  the  Eastern  coast  with 

I  its  belt  of  sandhills  is  forty  milea  distant,  the  intermediate  country 

I  being,  in  both  cases,  of  a  totally  different  character. 

Although  the  Post  Glacial   epoch  is,    I    believe,    Geologically 

I  speaking,  a  very  recent  one,  the  actual  length  of  time  since  passed 

0  great,  that  I  presume  few  Geologists  would  venture  to  compute 

I  it,  even  in  thouMnds  of  years.     The  occurrence,  therefore,  at  the 

I  present  time  of  these  coast  insects,  on  this  ancient  sea-shore,  is  a 

circumstance  of  considerable  interest,  particularly  as  they  appear  t'O 

e  by  no  means  scarce  there — indeed  Gelechia  deserMla  swarms 

I   in  hundreds  in  the  rough  fields  and  among  the  stunted  fiirze  bushes 

— and  the  question  naturally  arises,  by  what  means  they  became 

settled  in  ea  congenial    a   spot.     The  immediate   answer  to  be 

I   expected  is  "  By  migration,"  and  abundant  theories  instantly  crop 

up  of  chance  specimens  carried  across  country  the  whole  distance 

by  storms  of   wind.     I  am,  however,  &om  knowledge  of    their 

habits  utterly  unable  to  accept  this  solution,  Mpecially  in  the  case 

of  the  weakly  constructed  AnerasUn  lotella  and  the  little  GelechSie. 

I  hold  it  to  be  physically  impossible  for  their  delicate  frames  to 

survive  such  treatment. 

Tile  "blown  across"  theory  may  possibly  hold  good  sometimes 
in  the  cose  of  strong  winged,  day  flying  insects,  such  as  the  butter- 
flies, which,  provided  the  sun  be  shining,  are  ready  to  Ltave  a 
considerable  amount  of  wind,  but  with  insects  whose  special  aim 
is  to  avoid  it,  and  whose  instinct  in  foreseeing  changes  of  weather 
is  so  fine  OS  never  lo  seem  at  fault,  such  u  solution  is  utterly  unten- 
able. Moreover,  the  "blown  across"  theory  is  only  applicable  to 
the  oompanitively  level  surface  of  the  sea  where  the  wind  has  freo 
course.  In  crossing  a  country  covered  with  scattered  trees  and 
with  occaeional  hiUs  and  other  inequalities  of  surface,  the  disturb- 
iug  currents  caused  by  them  would  soon  and  certainly  precipitate 
such  matters  to  the  ground,  or  enable  them  to  reach  it. 
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To  suppose  that  ordinary  migration  or  spread  of  species  would 
explain  the  difficulty  is  out  of  the  question,  since  I  have  alreiEuly 
shown  that  it  is  contrary  to  the  habits  of  the  species  to  travel  on 
to  uncongenial  soils,  where,  even  if  pressed  to  do  so  by  excess  of 
numbers,  they  would  be  unable  to  exist. 

Kobody  will  of  course  venture  to  suppose  that  there  has  been  a 
special  creation  for  this  small  tract  of  country,  and  we  are  therefore, 
as  I  think,  driven  to  the  conclusion  that  the  species  in  question 
have  occupied  this  suitable  ground,  from  the  time  of  the  close  of 
the  Post  Glacial  period  at  least,  and  that  they  have  remained 
unchanged  in  form,  and  even  in  colour,  all  through  the  changing 
conditions  of  life  occurring  during  the  upheaval  of  the  fen  valley, 
and  the  consequent  alteration  of  our  coast  lino,  and  particularly 
those  caused  by  the  change  from  the  saUne  influences  of  the 
neighbouring  sea,  to  those  of  a  warm  inland  district. 

One  slight  change  of  habit  is  apparent,  due  doubtless  to  the 
increased  temperature.  All  these  species  were  out  on  June  4tli, 
desertella  in  swarms ;  and  a  week  later  lotella  was  common  and 
albicolon  getting  worn,  while  at  the  same  time  albicolon  and 
desertella  were  just  beginning  to  appear  at  Yarmouth,  and  the 
other  species  were  not  to  be  found  there  till  a  fortnight  later,  JtUy 
being  their  time  of  appearance  on  the  coast. 

It  would  now  be  very  interesting  to  ascertain  whether  Eubolia 
lineolata,  Leucania  Uttnralis,  Agrotis  valligera,  cureoria  or  ripoB^^ 
all  of  them  inhabiting  our  present  coast  sands,  were  also  still  to 
be  found  in  what  may  probably  have  been  their  ancient  haunts. 


A  small  scrap  of  additional  evidence  has  come  to  hand  since 
this  paper  was  written.  In  a  list  of  Lepidoptera,  contributed  by 
Mr.  De  Grey  to  our  county  list,  is  the  name  of  Gelechia  pictdla^ 
a  more  delicate  species  than  either  of  those  I  have  mentioned,  and 
one  which  almost  exclusively  frequents  coast  sandhiUs,  found  also 
at  Brandon. 

December  20th, 
Since  the  paper  read  at  the  last  meeting  was  written,  I  have 
received  some  valuable  confirmatory  evidence.  The  Kev.  H.  S. 
Marriott,  of  Wickham  Market,  and  Rev.  H.  WiUiams,  of  Croxton, 
inform  me  that  they  find  Eubolia  lineolafa  commonly  on  the  grassy 
heaths,  and  Agrotia  valligera  flying  in  Lucerne  fields  round  Thei- 
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ford,  besides  meeting  with  the  larger  species  which  I  mentioned  ; 
and  Mr.  De  Grey  tells  me  that  he  has  taken  Agrotis  citierea  and 
Gelechia  vilella^  (both  of  them  much  rarer  sandhill  insects,)  at 
Brandon,  and  Gelechia  marmorea  as  far  away  as  Tottington,  on 
the  Merton  estate,  to  which  place  the  drift  sand  extends. 

These  further  observations  enable  me  to  bring  forward  another 
very  interesting  point,  which  I  felt  hardly  justified  in  deducing 
from  the  data  in  my  possession  a  month  ago.  It  is  this — most  of 
these  species  belong  to  large  genera  of  closely  allied  and  abundant 
species,  (Agrotis,  Mamestra,  Gelechia,)  genera  such  as  have  been 
pointed  out  as  most  likely  to  produce  new  species  by  natural 
selection — dominant  groups,  in  fact.  These  species,  however,  in 
spite  of  their  isolation  and  alteration  of  condition,  are  as  true  and 
as  clearly  defined  as  those  of  our  present  coast. 


VI. 

ON    THE  ABUNDANCE   OF  LITTLE    GULLS  ON    THE 
NORFOLK  COAST  IN  THE  WINTER  OF  1869—70. 

By  H.  Stbvenson,  F.L.S. 

Bead  20th  December,  1870. 

It  is  rarely  a  year  passes  that  is  not  at  one  period  or  other  re- 
markable for  some  ornithological  occurrence  of  special  interest — 
either  the  advent  of  a  new  or  an  extraordinary  excess  in  the 
number  of  some  other  species,  commonly  looked  upon  as  a  rare  or 
uncertain  visitant  Thus,  of  late  years,  we  have  had  an  invasion 
of  sand- grouse,  a  plethora  of  waxwings,  shorelarks,  and  storm 
petrels ;  during  the  present  autumn  a  surfeit  of  quails,  and  in  the 
winter  of  1869 — 70,  such  an  influx  of  little  gulls  as  had  probably 
never  been  known  up  to  that  date.  Judging  from  former  records 
of  specimens  obtained,  this  small  and  very  elegant  species  has 
been  observed  occasionally  on  our  coast,  the  stragglers  procured 
from  time  to  time  being,  almost  invariably,  young  birds,  but 
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supposing  even  that  a  few — ^mingling  with  the  large  flocks  of 
common  and  black-headed  guUs,  which  in  autumn  and  winter 
frequent  our  shoals,  sandbars,  and  tidal  estuaries — may  have 
annually  visited  us,  still  their  appearance  in  February,  1870,  both 
here  and  in  more  nJHhem  counties  in  such  extraordinary  numbersy 
is  a  fskct  worthy  of  special  record. 

In  the  Zoologist  for  March,  1870,  (p.  2056),  I  stated  that  a 
little  gull,  in  immature  plumage,  had  been  sent  me  from  Salthouse 
on  the  23rd  of  October,  1869,  and  that  another,  in  similar 
plumage  had  been  also  killed  at  Blakeney  on  the  30th  of  the  same 
month;  both  of  these,  as  is  commonly  the  case,  were  solitary 
specimens,  and  no  more  appear  to  have  been  remarked  until  about 
the  end  of  December  or  beginning  of  January,  when  another 
immature  bird  was  shot  somewhat  inland  at  Gooderstone,  near 
Fakenham,  and  preserved  by  Mr.  ElUs,  a  birdstufler,  at  Swaffham. 
The  weather  up  to  that  time  had  been  mild  and  open,  but  from 
the  middle  to  the  end  of  January  we  experienced  severe  frost  and 
snow.  With  the  Ist  of  February,  however,  came  a  few  warm 
sunny  days  like  a  foretaste  of  spring,  and  then  again,  on  the  6tfaL, 
the  wind  veered  to  the  N.£.  with  heavy  snow  storms  on  the  8th 
and  9th,  followed  on  the  night  of  the  12th  and  throughout  the 
following  day  by  a  biting  wind  frost,  more  severe  during  the  short 
time  it  lasted  than  had  been  experienced  for  many  years.*  On 
the  13th  the  wind  from  the  i^.N.E.  blew  a  heavy  gale,  drifting 
the  frozen  snow  like  sand,  in  pleices  sweeping  it  clean  off  the  roads, 
and  in  others  heaping  it  up  above  the  banks  and  hedges. 

It  was  just  at  this  time,  storm-driven  and  suffering  from  the 
severity  of  the  weather,  that  the  main  body  of  little  gulls 
appeared  on  our  coast,  and  of  the  numbers  which  fell  victims  to 
the  gunners  between  Lynn  and  Yarmouth,  the  larger  portion  were 
procured  between  the  12th  and  14th,  and  others  during  a  period 
extending  from  the  10th  to  the  28th. 

On  the  11th,  as  stated  by  Dr.  Lowe,  in  the  Field  of  February 
26th,  a  flock  of  at  least  a  dozen  were  seen  in  Lynn  Harbour^ 
sheltering  from  the  gale  outside,  of  which  several  are,  no  doubt, 
included  in  the  following  list,  supplied  me  by  Mr.  Wilson,  bird 

*  Mr.  Cordeaux,  in  the  <'  Zoologist "  for  1870,  remarks  '<  the  12th,  13th, 
and  14th  of  February  were  the  roughest  days  I  ever  recollect  on  our  Lincoln- 
shire marshes.'' 
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pnwrver,  of   that  town: — February  11th,   two  shot  in   Lyan 

Harbour;  12th,  one  on  the  Estuary  Bank  ;  Hth,  two  ditto  ;  and 
one  in  Lyna  Harbour;  15th,  one  on  the  Estuary  Bank.  All 
these  were  in  full  adult  plumage,  five  males,  and  two  femalua. 
About  the  same  date  Mr.  Baker,  a  bird  preserver  at  Cambridge, 
received  three  adult  specimena  from  Hunstanton,  where  a  gunner 
ie  aaid  to  have  shot  thirteen  in  one  day,  but  considering  them  too 
small  to  make  plumea  for  ladies'  hats  I  threw  them  all  away.  Mr. 
Micklefield,  of  St.  John's  College,  Cambridge,  also  killed  throe  at 
Hunstanton  the  same  week,  a  male  and  I'enmle  adult  and  an 
immature  male,  and  some  eighteen  or  twenty  were  seen,  Mr. 
Baker,  although  too  late  to  procure  any  bimsoU^  believes  that  he 
saw  two  or  three  flying  inland  when  travelling  by  rail  to  Hunstan- 
ton on  the  19th. 

On  the  13th  I  received  an  adult  male  and  a  male  in  immature 
plumage,  from  Salthouae,  both  shot  on  the  previous  day,  and 
another  adult  male  was  killed  at  the  same  place  on  the  10th.  On 
the  12th,  also,  Mr.  J.  J.  Winter,  of  Norwich,  shot  an  adult  male 
on  Cromer  Booch,  the  wind,  as  he  tells  me,  blowing  a  heavy  gale 
at  the  time,  and  many  large  gulls  were  driven  in  by  the  storm,  but 
no  more  little  gulls  appeared  amongst  them.  On  the  14th,  Mr. 
H.  Upcher  received  an  adutt  male  from  Cley,  and  on  the  ISth,  an 
immature  female  from  Salthouse  ;  and  the  same  day  an  adult  female 
&om  Sherringhani  Beach.  A  pair  now  in  my  collection,  mole  and 
female,  adult,  were  also  killed  at  Hasborough  on  the  15th. 

At  Yarmouth  the  large  number  procured  were  nearly  all  killed 
between  the  12th  and  14th,  but  the  market  being  somewhat 
glutted,  they  were  still  offered  for  sale  np  to  the  19th  and  20th. 
As  far  as  I  could  ascertain  at  the  time,  at  least  twenty  specimens 
were  shot  on  the  beach  during  tlie  height  of  the  gale,  of  which 
mx  couples,  all  adult  birds  came  under  my  notice,  and  some  were, 
I  believe,  sent  up  to  Leadenhall  Market,  where,  from  first  to  last, 
about  thirty  specimens  were  reueived,  chiefly  from  the  Eastern 
C-ounties.  A  pair  of  adult  birds,  killed  at  Hickling,  near  Yar^ 
mouth,  on  the  17th,  were  the  only  examples,  to  my  knowledge, 
which  in  that  locality  were  not  shot  on  the  beach.  Amongst  tbe 
birds  sent  to  our  2lorwich  bird  stuiTers,  three  were  from  diilerent 
localities  in  Suffolk — Wendling,  Becclea,  and  Lowestoft — but  all 
these  were  amongst  the  latest  birds  killed  ;  indeed,  the  last  that  I 
S  2 
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saw  in  the  flesh  was  shot  on  Giinton  Beach,  near  Lowestoft,  by 
Mr.  Fowler's  gamekeeper,  on  the  18th,  when  others  were  seen, 
possibly  passing  further  south  after  the  storm  had  abated. 

Altogether,  as  far  as  one  can  judge  from  fairly  reliable  "  here- 
say  "  evidence,  over  sixty  specimens  were  killed  in  this  county  ; 
forty-two  I  can  vouch  for,  having  handled  most  of  them  myself ; 
and  Judging  from  the  various  records  in  the  Field  and  Zoologist^ 
Bridlington  Bay,  on  the  Yorkshire  coast,  appears  to  have  been  the 
only  other  locality  in  which  these  gulls  appeared  in  any  numbers,* 
and  there  also  the  same  wholesale  slaughter  awaited  them  as  on 
our  own  inhospitable  coast.  Mr.  Cordeaux,  (Zoologist,  p.  2081,) 
on  the  authority  of  Mr.  Kichardson,  of  Beverley,  states  that 
twenty-nine  little  gulls,  nineteen  adult  and  ten  immature  birds, 
were  shot  near  Bridlington  early  in  February,  and  these,  from 
Mr.  Boynton*s  statement  in  the  Field  of  February  the  26th,  seem 
to  have  appeared  simultaneously  with  the  large  numbers  that 
visited  Norfolk,  and  were  driven  in  by  the  same  severe  easterly 
gales. 

The  few  specimens  of  this  gull  which  in  previous  years  have 
been  procured  in  Norfolk,  have  appeared  both  in  autumn  and 
winter,  from  August  to  the  end  of  January,  but  extraordinary  as 
was  the  influx  on  this  occasion,  it  was  attributable,  I  think,  fiur 
more  to  accidental  circumstances  than  to  any  unusual  abundance  of 
the  species  during  the  previous  nesting  season.  With  gulls,  as 
with  most  wild  fowl,  the  young  birds  are  more  accessible,  and  as  a 
rule,  are  procurable  earlier  in  the  season  than  the  old  ones,  which 
are  "  driven  in  **  only  by  stormy  or  frosty  weather.  Thus  the 
three  immature  birds  shot  in  December  and  January,  represented 
the  ordinary  stragglers  from  the  main  body  of  migrants,  which, 
probably  in  most  seasons,  desport  themselves  off  our  northern 
coasts,  and  regulating  their  movements  by  the  mildness  or  severity 
of  the  weather,  pass  on,  almost  unnoticed,  to  more  southern 
quarters.     The  eggs  of  this  species  have  been  lately  received  by 

*  The  few  notes  of  the  occurrence  of  stragglers  in  other  parts  of  England 
are  only  such  as  are  ordinarily  met  with  during  the  autumn  and  winter 
months.  An  unusual  number  of  these  gulls  were  shot  at  Bridlington,  Filey» 
and  Flamborough,  on  the  Yorkshire  coast,  in  October,  1868,  as  recorded  by 
Mr.  J.  H.  Qumey,  jim.,  in  the  '*  Zoologist "  for  that  year,  but  at  that  time  I 
believe  only  one  specimen  was  procured  in  Norfolk. 


my  friend,  Mr.  Dresser,  &oni  Lake  Ladoga,  where  they  nest  in  great 
numbora ;  and,  aa  at  present  it  is  not  known  to  breed  anywhere 
further  to  the  north  or  west,  we  may  presume  that  those  which,  in 
autunm  and  winter  appear  on  the  coast  of  Great  Britain,  form  part 
of  that  colony,  and  that  migrating  in  a  westerly  rather  than  a 
southerly  direction,  they  have  passed  from  the  Baltic  into  the 
North  Sea.  In  this  instance,  however,  the  main  body  of  them 
appear  to  have  been  suddenly  driven  by  the  irresistible  force  of 
the  gale  upou  our  ehores  and  estuaries,  and  thus  afforded  a  chance 
to  our  local  collectjjrs,  which,  except  under  eimilar  circumstances, 
may  not  occur  aguiL 

The  great  predominance  of  adult  birds,  amongst  the  specimens 
procured,  still  further  marks  the  aeciJental  character  of  their  visi- 
tation, the  proportion  being — amongst  such  as  I  can  speak  of  with 
certainty — six  imiiiature  to  twenty-nine  fully  adult;  but  it  is 
difficult  to  account  for  the  gwjit  predominance  of  males,  as  proved 
by  disBection,  the  females  presenting  about  the  same  proportion  in 
numbers  to  the  males,  as  the  young  to  the  old.  In  plumage  the 
young  exhibited  the  usual  variations,  from  the  mottled  plumage  of 
the  bird  of  the  year,  with  its  brown  head  and  collar,  the  grey  of 
the  back  sprinkled  with  brown,  and  the  dark  primaries  but  spar- 
ingly relieved  with  white,  to  that  more  mature  and  Interesting 
stage,  when  the  head  and  back  have  assumed  the  grey  tints  of  the 
ailult  plumage,  and  the  grey  and  white  are  gradually  extending  to 
the  secondaries  and  primaries.  In  this  stage,  however,  eaeh  wing 
is  ban-ed  with  brown  as  in  the  young  kittiwake,  and  the  tail  is  still 
broadly  tipped  with  the  same  colour.  The  old  birds,  one  and  all, 
presented  the  exquisite  eontniat  of  grey  and  white,  that  marks  the 
winter  dress  of  this  species  in  both  sexes,  the  crown  and  back  part 
of  the  head  smoke  grey  with  a  dark  spot  below  each  ear  covert; 
the  sides  of  the  nock  and  breast,  back,  and  upper  surface  of  the 
wings,  pure  French  grey,  relieved  by  a  white  raargin  to  the  tips  of 
the  primary  and  secondary  qnills.  The  under  surface  of  the  wings 
dark  slate  grey,  ahowing  the  same  white  etiging,  and  the  tail  and 
under  parts,  generally,  pure  white,  with  tlie  breast  and  vent  in 
most  specimens,  when  freshly  killed,  suffused  with  a  lovely  tint  of 
rose  colour.  But  one  bird  out  of  all  I  examined  in  this  grey 
plumage,  exhibited  the  slightest  variation  from  these  general 
features  of  the  adult  dress ;  but  in  this  instance  a  female,  in  my 
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own  collection,  killed  at  Hasborough,  the  plumage  is  particularlj 
interesting  as  showing  the  last  trace  of  immaturity  in  the  primary 
quills.  Each  of  these  feathers,  though  broadly  tipped  with  white, 
has  a  patch  of  black  of  more  or  less  extent  forming  with  the  wing 
closed,  three  alternate  bands  of  black  and  white  towards  the 
extremity  of  the  feathers,  but  in  this  transition  state,  the  gradual 
encroachment  of  the  pale  grey  and  absorption,  as  it  were,  of  the 
dark  patches,  by  an  actual  change  of  colour  in  the  feathers,  and 
not  by  moulting  is  very  remarkable ;  a  process,  moreover,  which  is 
clearly  perceptible  in  £Bir  less  mature  specimens.  The  tail  feathers 
in  this  bird  are  pure  white,  but  the  feet  and  legs  were  somewhat 
less  vivid  in  colour  than  in  other  adult  specimens. 

In  the  adult  bird  the  beak  is  dark  brown,  becoming  reddish 
brown  on  the  lower  mandible ;  inside  of  the  mouth  rich  salmon 
colour;  feet  and  legs  vermilion  red,  inclining  to  orange  in  some 
cases.  In  the  young  bird  the  beak  is  almost  black,  throughout ; 
the  inside  of  the  mouth  lighter  in  tint  than  in  the  adult ;  legs  and 
feet  livid  pink.  The  irides  in  both  old  and  young  dark  brown, 
but  no  colouring  round  the  eye-lid  at  this  season  of  the  year. 

The  stomachs  of  some  of  those  dissected  contained  remains  of 
small  fish,  shrimps,  and  sand  worms,  with  sand  and  gritty  sub- 
stances. In  the  stomach  of  one  were  five  sticklebacks,  some  of 
which  could  be  identified  as  the  ten-spined  species ;  in  another  was 
a  small  fragment  of  chalk  with  seaweed  attached,  and  something 
very  like  a  minute  portion  of  mutton  fat.  Examples  in  the  flesh, 
weighed  by  Mr.  T.  K  Gunn,  varied  from  three  ounces  in  immature 
birds  to  four  and  a  half  ounces  in  adults. 


71 


vn. 

FAUNA    OF    NORFOLK. 

Part    I.      Mammalia    and    Keftilia. 

Bt  Thomas  Southwell. 

Bead  Fehruai-y  28th,  1871, 

Whilst  it  is  the  duty  of  a  Natural  History  Society  to  endeavour 
to  popularize  the  study  of  nature,  and  by  every  means  to  awaken 
an  intelligent  interest  in  the  minds  of  those  who  have  disregarded 
the  wonders  which  surround  them,  it  is  not  less  incumbent  upon 
such  a  society,  by  carefully  compiling  lists  of  the  Fauna  and  Flora 
of  their  immediate  district,  to  assist  in  furnishing  materials  for 
works  of  greater  pretensions  and  more  comprehensive  scope.  It 
is  impossible  for  the  author  of  a  history  of  any  branch  of  natural 
science  to  make  himself  minutely  acquainted  with  the  productions 
of  every  locality,  or  to  trace  out  and  eliminate  species  of  doubtful 
authority,  but  by  availing  himself  of  the  observations  of  many 
naturalists,  condensed  in  the  form  of  local  lists,  materials  are 
placed  at  the  disposal  of  the  master  builder  which  will  enable  him 
to  construct  a  faithful  history  of  the  habits,  frequency,  and  geogra- 
phical distribution  of  the  subjects  of  which  he  treats.  We  think, 
therefore,  no  apology  is  needed  from  the  Norfolk  and  Norwich 
Naturalists'  Society  for  endeavouring  to  compile  fedthful  and 
accurate  lists  of  the  natural  productions  of  the  County,  accompanied 
by  such  remarks  as  may  be  considered  desirable,  on  the  rarer  species 
under  consideration. 

As  might  have  been  expected  from  a  County  which  has  produced 
so  many  naturalists  of  note,  many  lists  have  appeared  from  time  to 
time,  amongst  which,  those  of  Sir  Thomas  Browne,  Sheppard  and 
Whitear,  C.  and  J.  Paget,  Gumey  and  Fisher,  Mumford,  and 
Stevenson,  are  of  great  value,  particularly  Mr.  Stevenson's  most 
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exhaustive  history  of  the  "  Birds  of  Norfolk ; "  hut  in  only  one 
of  these  (C.  &  J.  Paget's  "  Natural  History  of  Yarmouth  and  its 
Neighbourhood ")  has  the  plan  included  a  general  list  of  the 
several  departments  into  which  the  animal  and  vegetable  kingdoms 
are  divided ;  and  this  exception  applies  but  to  a  limited  district — 
added  to  which  the  constant  changes  which  are  taking  place  in  the 
physical  features  of  the  County  involve  corresponding  changes  in 
its  Fauna  and  Flora,  and  render  frequent  revisions  necessary. 
This  want,  a  Committee  of  the  Norfolk  and  Norwich  Naturalists' 
Society,  assisted  by  many  gentlemen  resident  in  the  County,  are 
endeavouring  to  supply,  and  I  have  now  the  pleasure  of  submitting 
to  the  Society  the  portion  which  has  been  committed  to  my  care, 
viz.,  the  Mammalia  and  Eeptilia ;  this  will  be  followed  from  time 
to  time  by  the  remaining  portions  for  publication  in  their  trans- 
actions. 

In  a  highly  cultivated  County  like  Norfolk,  where  those  animals 
not  actually  domesticated,  or  preserved  by  the  sportsman,  are  re- 
garded as  "  vermin  "  and  ruthlessly  destroyed  whenever  opportunity 
occurs,  it  is  not  to  be  expected  that  a  great  number  of  species  will 
be  found ;  but  even  the  quiet  which  is  maintained  in  our  woods 
and  coverts  during  the  breeding  season  is  favourable  to  the  increase 
of  some  species,  and  the  large  tracts  of  reed-beds  in  the  ''  Broad 
Districts,"  and  on  the  margins  of  our  sluggish  rivers,  afford  pro- 
tection and  abundance  of  food  for  others,  particularly  for  the  Otter, 
which  is  perhaps  more  frequent  than  from  its  retiring  habits  and 
stealthy  movements  is  generally  supposed.  There  are  two  ^eimilies, 
however,  which  are  particularly  worthy  of  attention — ^viz.,  the 
Cheiroptera  and  Cetacea ;  of  the  former,  fifteen  species  are  described 
as  British  by  Bell,  but  we  are  only  able  to  record  five  as  occurring 
in  this  Coimty.  Our  extended  coast  line,  the  most  easterly  sea-board 
of  the  island,  has  produced  only  eight  well -authenticated  species  of 
the  Cetacea  out  of  a  total  of  thirty  described  as  British,  by  Dr.  Gray ; 
and  although  the  majority  of  the  species  are  of  great  rarity,  it  is  pro- 
bable the  number  recorded  as  belonging  to  Norfolk  might  be  in- 
creased, and  light  thrown  upon  this  interesting  but  obscure  order, 
were  those  which  occasionally  come  on  shore,  or  get  entangled  in  the 
shallows  off  our  coast,  more  carefully  examined.  The  reptiles  do 
not  receive  the  attention  to  which  their  great  beauty  and  interesting 
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habits  entitle  them ;  there  is  also  the  charm  of  novelty,  and  the 
hope  of  discovering  something  before  unknown,  with  regard  to 
their  economy,  to  act  as  an  incentive.  In  the  aquarium  and  fern-case 
they  may  readily  be  studied  and  soon  become  most  interesting  pets. 
It  is  impossible  to  read  Mr.  Higgenbottom's  admirable  life  history 
of  the  British  Tritons''^  without  seeing  at  once  how  much  may  be 
done  for  science  by  the  careful  study  of  a  single  family.  I  regret 
I  am  able  to  give  little  more  than  a  dry  list  of  the  ten  species 
of  Eeptiles  found  in  Norfolk. 

I  have  to  record  my  obligations  to  Mr.  J.  H.  Gumey  for  his 
kind  assistance,  and  much  valuable  information  to  be  found  em- 
bodied in  the  list  which  follows;  also  to  Mr.  Stevenson,  who 
placed  his  notes,  extending  over  twenty  years,  at  my  disposal ;  the 
Eev.  H.  T.  Frere,  of  Burston  Rectory,  Mr.  W.  M.  Crowfoot,  of 
Beccles,  Dr.  Lowe  and  Mr.  R  L.  King,  of  Lynn,  and  Mr.  F.  Nor- 
gate,  of  Sparham,  have  also  supplied  me  with  notes  from  their  own 
particular  districts,  for  which  I  beg  them  to  accept  my  thanks.  To 
Professor  Flower,  of  the  Eoyal  College  of  Surgeons,  London,  my 
best  thanks  are  due  for  his  kind  advice  and  assistance,  particularly 
in  the  dithcult  Order  Cetacea,  rendered  notwithstanding  his  press- 
ing professional  engagements. 


MAMMALIA. 


1.  Vbspertiuo  nootula  (Schreb).     High-flying  Bat. 
Not  uncommon  throughout  the  County. 

2.  Vespbbtiuo  PIPI8TRBLLU8  (Grcoflf).     Pipistrelle  Bat. 
Common. 

3.  Vespbrtilio  nattbreri  (Bell).     Reddish-grey  Bat. 

Bell  {Brit  Quad.,  1837,  p.  42)  mentions  having  seen  specimens 
of  this  Bat,  belonging  to  Mr.  Yarrell,  from  Colchester  and  Norwich. 
Two  in  Mr.  Stevenson's  possession  were  killed  at  Framingham 
Pigot,  near  Norwich. 

*  Ann.  and  Mag.  Nat  Hist,  1863,  Vol  XII,  S.  S.,  p.  309. 
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4.  Plbootus  auritus  (Greoff).    Long-eared  Bat. 

Not  uncommon  throughout  the  County.  A  cream-coloured 
variety  was  killed  near  Norwich  in  1870. 

5.  Babbastellus  daubentonii  (Bell).    Barbastelle  Bat. 

Mr.  Gumey  has  taken  this  Bat  once  at  Easton;  it  has  also 
occurred  at  Framingham  Pigot,  and  several  times  at  Beccles.  Mr. 
Crowfoot  found  one  on  a  wall  at  Ellingham,  on  Novemher  2nd9 
1870,  and  helieves  this  species  to  be  common  in  the  neighbourhood 
of  Beccles. 

6.  Ebinaoeus  EUBOPiBUS  (Linn).     Hedgehog. 
Common. 

7.  Talpa  vulgaris  (Briss).    Mole. 

Common.  Cream-coloured  varieties  are  not  infeequent.  Mr.  F. 
Norgate  of  Sparham,  informs  me  that  a  large  rusty-white  variety 
was  common  at  Oby  ;  about  ten  years  ago  a  shepherd  sent  him  fiv^ 
males,  they  were  cream-coloured  above,  rusty-yellow  beneath,  larger 
than  the  common  mule,  and  seemed  to  have  been  fighting.  Some 
of  them  had  old  scars  and  new  short  fur  growing  up. 

8.  SoRBX  ABANEUS  (Luin).     Commou  Shrew. 
Common.     Local  name  '^  Eanny." 

9.  SoBEX  PODiBNS  (Pall).     Water  Shrew. 

Messrs.  Paget  {Natural  History  of  Yarmouth)  say  this  species  is 
found  in  "  marsh-ditch  banks,"  and  that  it  is  "  rather  rare."  Kev. 
R.  Lubbock  (Fauna  of  Norfolk)  says  it  occurs,  but  not  so  generally 
as  the  common  shrew.  I  have  never  met  with  it  in  Norfolk,  nor 
has  Mr.  Gumey,  who,  however,  once  saw  one  from  Oulton,  near 
LowestofL  The  Kev.  H.  T.  Frere  saw  either  this  or  the  next 
species  in  a  pond  at  Eoydon  Hall  a  few  years  ago,  but  although  he 
watched  it  for  some  time,  he  was  unable  to  capture  it  for  identifi- 
cation. 

10.  SoBEX  BBMiFEB  ((jcoff).     Oared  Shrew. 

First  made  known  as  a  British  species  from  an  individual  taken 
by  Dr.  Hooker,  in  Norfolk.  Mr.  Gumey  has  met  with  this  species 
at  Keswick  and  Stoke  Holy  Cross,  it  has  also  occurred  at  Gilling- 
ham,  Fakenham,  Sparham,  and  Framingham. 
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11.  Mn-EB  TAsns  (Fleni).     Badger. 

At  the  conimoiicement  of  the  preaent  century,  the  Badgsr  was 
not  uncommoa  in  Norfolk ;  it  is  probable  the  &borig;inal  race  is 
now  extinct,  and  that  thoia  occasionally  met  with  are  either 
Btra^lera  or  descended  from  a  stock  introduced  in  consequence  of 
their  usefulness  in  forming  eartha  for  the  {oxoa.  In  1831,  Messrs. 
Paget  wrote — "  Thirty  years  ago  these  were  common,  especially 
about  Bradwell  and  Broweton  [Suffolk],  but  they  are  entirely 
extirpated."  I  find  the  following  instances  of  the  occnrrence  of 
the  Badger  in  Iforfollc:  1857,  Februiiry  12th,  adult,  killed  in  the 
railway  cutting  near  Brundall.  I860,  March  9th,  old  female,  at 
Hickling.  1862,  January  4th,  one  taken  alive  at  Intwood.  This 
is  the  one  referred  to  by  Mr.  Gumey,  {Tramneiiom  Norfolk  nnd 
Nonckh  NaUiralUW  Sotietjf,  1869-70,  p.  25),  as  having  been  dug 
out  of  its  burrow  at  Intwood.  1864,  Febniary  1 1th,  an  adult  at 
Melton;  and  1865,  July  2Gth,  a  young  male  at  the  some  place; 
1868,  one  at  Somerton.  Mr.  Y.  Norgate,  writing  in  December, 
1870,  says  :  "  About  four  years  ago  a  gamekoeper  told  me  he  dag 
a  badger  out  of  a  hole  in  the  parish  of  Sail,  (or  HoydonI)  and  in  a 
branch  of  the  same  hole  was  a  nest  of  tiiree  young  labbite,  alive." 

12.  LuTRA  vCLQARis  (Erxleb).     Otter. 

The  otter  is  found  occasionally  on  all  the  streams  in  the  county, 
but  its  great  stronghold  is  in  the  broads,  where  it  is  probably  more 
numerous  than  is  generally  supposed ;  its  retiring  habits  and  the 
silent  manner  in  which  it  glides  into  the  wat«r  upon  the  first 
alarm  enable  it  easily  to  escape  detection.  When  the  snow  is  on 
the  ground  their  "  seals  "  are  often  observed.  In  Mr.  Stevenson's 
notes,  kindly  placed  at  my  disposal,  I  find  mention  of  no  less  than 
forty  otters  sent  up  to  Norwich  for  preservation,  between  the  years 
1852  and  18G7,  and  a  bird  stuffer  in  this  city  told  me  that  in  one 
year  sixteen  passed  through  bis  hands  alone.  The  weight  of  a  full 
grown  Norfolk  Otter  appears  to  be  irom  18  to  28  or  even  30  lbs, 
and  the  length  from  44  to  48  inches ;  one  fine  fellow,  killed 
during  the  present  winter,  on  the  ice  at  Eanworth.  is  said  to 
have  weighed  30  lbs.,  and  measured  4  ft.  9  in.  in  length.  The 
female  does  not  reach  so  great  a  weight  as  the  male.  Mr.  Gurnoy 
gives  some  interesting  particulars  of  the  habits  of  the  otter  in  the 
ThmiKtelioM  of  the  Norfolk  and  Noriekh  Naturalists  Soekty,  for 
1869-70,  p.  2*. 
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13.  MusTBLA  VULGARIS  (Linn).     WeaseL 

Common.  The  female  is  locally  known  as  the  "Mouse  hunter.'* 
The  weasel  climbs  trees  with  great  expertness,  in  search  of  food  or 
to  escape  pursuit.  Mr.  Gumey  saw  one  which,  when  pursued, 
climbed  an  oak  tree,  and  curled  itself  up  on  a  branch  fully  thirty 
feet  above  the  ground ;  he  remarks,  "  that  it  seemed  to  climb  as 
well  as  a  squirreL" 

14.  MusTELA  ERMiNEA  (Linn).     Stoat. 

The  stoat  in  Norfolk  is  called  the  "  lobster,"  which  it  is  sug- 
gested may  have  originally  been  "  leapster,"  and  have  arisen  from 
its  habit  of  progressing  by  a  succession  of  leaps  or  bounds; 
another  suggestion  is  that  it  derives  its  name  from  the  red  colour 
of  its  fur.  It  is  frequently  found  in  the  full  white  winter  dress  in 
Norfolk. 

15.  MusTELA  PUT0RIU8  (Linn).     Polecat. 

Although  generally  met  with,  by  no  means  common  in  Norfolk. 
About  Diss,  the  Rev.  H.  T.  Frere  finds  it  common ;  he  says,  "they 
seem  to  leave  the  lower  grounds  about  October.  I  once  caught 
seven,  two  old  ones  and  five  young,  in  a  barn  at  Roydon.  On  two 
or  three  occasions  I  have  turned  out  burrows  on  the  Roydon  fen, 
which  have  contained  eels  and  frogs,  generally  half  decomposed. 
I  saw  the  tracks  of  several  in  the  last  snow." 

16.  Martes  foina?  (Gmel).     Common  Marten  ? 

Paget,  writing  in  1834,  says,  "  the  marten  was  formerly  found 
at  Herringfleet,  but  is  now  extremely  rare."  Mr.  Gumey  was 
informed  by  an  old  woodman  that  "  Marten  Cats  "  were  found  in 
Brook  woods  "during  the  latter  part  of  the  last  century,"  and 
adds,  "  it  is  probably  impossible  now  to  ascertain  to  which  of  the 
two  races  of  martens  found  in  Great  Britain  those  formerly  inhabi- 
ting Norfolk  belonged." 

17.  VuLPBS  VULGARIS  (Briss).     Fox. 

But  for  the  protection  afforded  by  sportsmen  the  fox  would  long 
ago  have  been  extinct,  as  it  is,  frequent  importations  are  necessary 
to  keep  up  the  stock ;  it  can,  therefore,  hardly  be  said  to  exist  in  a 
state  of  nature.  Probably  the  foxes  found  in  Norfolk,  previously 
to  the  re-establishment  of  the  fox-hounds,  were  only  stragglers. 
Mr.  Stevenson  tells  me  he  was  informed  by  Mr.  Thomas  Edwards^ 


Ufl  fox-hounds  were  given  up  in  Norfolk,  bokob  of  tte 
foxes  were  trapped  and  sent  into  Leicestershire,  Bedford,  &c. 
Many  of  these,  liaviug  been  previoasly  marked,  were  again  trapped 
in  Norfolk.  Daniel,  in  his  "Kiiral  Sports,"  Vol.  1,  p.  272, 
mentions  a  eimilar  instance ;  foxes  taken  at  Whittlebury  Forest, 
and  sent  up  to  London  after  escaping  from  the  hounds,  were  E^in 
trapped  in  their  old  haunts,  and  in  one  instance  this  occurred  three 
times.  The  fourth  time  poor  Reynard  was  killed,  bearing  upon  him 
the  signals  of  his  former  escapes.  Mr  Daniel  also  mentious  the 
fact  of  a  fox  which  littered  in  a  hollow  tree,  twenty  feet  above  the 
ground ;  and  I  am  informed,  that  some  of  the  foxes  at  Weatacre, 
which  I  believe  owe  their  origin  to  the  continent  of  America,  do 
not  take  to  mirthg,  but  ascend  fir  trees,  and  lie  on  the  top  branches 
all  day,  thirty  feet  above  the  ground. 

18.  PaocA  vrruuNA  (Linn).     Common  Seal. 

Not  uncommon  along  the  coast,  particularly  in  the  Estuary  of 
the  Ouse.  Sir  Thomas  Browne  mentions  a  seal  killed  at  Surljng- 
ham  Ferry,  "  having  continued  in  the  river  for  divers  months 
before." 

19.  Fhooa  hispid  a  (Cuv).     Pagomya  fwtidus  (Gray).     Floe-tat 
In  1846,  Mr.  Gnrney  purchased  a  seal  in  the  Norwich  Fish- 

ntarket,  which  was  obtained  upon  the  Norfolk  coast ;  its  skull,  he 
informed  me,  was  presented  to  our  Museum,  and  as  he  was  uncer- 
tain as  to  the  species,  he  considered  it  worth  investigating.  Upon 
examining  the  skull,  I  found  it  differed  in  several  respects  from 
that  of  Phoca  vihiiina,  I  therefore  submitted  it  to  Professor  Flower 
for  identification,  who  expressed  his  opinion  tliat  it  belonged  to  an 
individual  of  this  rare  Arctic  species.  On  so  competent  an  au- 
thority, I  have  much  pleasure  in  adding  this  species  to  the  Norfolk 
list,  and  in  recording  what  I  believe  to  be  the  first  instance  in 
which  it  has  been  recognised  as  occurring  on  the  coast  of  Great 
Britain. 

20.  SciuRcs  voLGARia  (Linn).     SquirroL 

Common.  Messrs.  Paget  include  the  Dormouse  in  their  list  of 
the  mammalia  found  near  Yarmoath,  but  as  I  am  unable  to  con- 
firm this,  either  from  my  own  observation  or  through  corrcgpondcuta, 
I  can  only  conclude  it  has  vanished  from  its  old  haunts,  and  re- 


78 

luctantly  omit  it  from  tliis  list^  calling  attention  to  the  subject  as 
worthy  of  investigation. 

21.  Mus  MEBSOBius  (Shaw).     Harvest  Mouse. 

Somewhat  local,  but  not  uncommon.  Mr.  Norgate  finds  it 
firequent  at  Sparham,  and  has  taken  four  or  five  nests  in  one  day. 
At  Gillingham,  Mr.  Crowfoot  has  taken  its  nests  in  the  tall  sedges 
by  the  side  of  the  river  Waveney,  also  in  the  marram  grass  on  the 
beach  at  Eissingland,  almost  within  reach  of  the  sea  spray. 
Two  females  brought  forth  young  ones  in  captivity  in  the  Lynn 
Museum. 

22.  Mus  8YLVATICU8  (Linn).     Long-tailed  Field  Mouse. 

23.  Mus  MUSCULUS  (Linn).     Common  Mouse. 
Both  common. 

24.  Mus  RATTUS  (Linn).     Black  Eat. 

Messrs.  Paget  in  1834,  state  ^'  it  still  remains  here  though  its 
numbers  are  gradually  decreasing."  Mr.  Lubbock,  in  1845,  says 
it  is  "  still  occasionally  found  in  the  City  of  Norwich."  Twenty 
years  ago  I  saw  one  which  was  killed  in  the  coal-house  at  the 
Lynn  Subscription  Library.  It  is  now  extremely  rare,  if  not  quite 
extinct,  in  this  County. 

25.  Mus  DECUMANUS  (Pall).     Brown  Eat. 

Common.     Cream-coloured  and  pied  varieties  sometimes  occur. 

26.  Abvioola  amphibius  (Desmar).     Water  Vole. 

Common  in  marshes  and  low  ground.  Mr.  T.  E.  Gunn  records 
the  occurrence  of  the  black  variety  of  the  Water  Vole  at  Earlham 
in  the  summer  of  1865  :  Zoologist  8.  ^.,  p.  152. 

27.  Abvicola  agbbstis  (Mem).     Field  Vole. 

Common.  Mr.  F.  Norgate  found  the  nest  of  this  species  con- 
taining six  young,  which  were  blind  and  naked,  at  Sparham,  on 
the  27th  of  March ;  it  consisted  of  a  ball  of  grass  placed  in. 
a  slight  depression  of  the  ground.  Mr.  Gumey  saw  a  vole  which 
was  taken  from  a  kestrel's  nest  at  Earlham,  and  which,  upon  a 
cursory  examination,  appeared  to  him  to  be  Mr.  Yarrell's  Bank 
Vole,  {A  pratensis.)  As  this  species  has  not  been  observed  in 
Norfolk,  he  thinks  the  subject  worthy  of  attention.  The  Bank 
Vole  recorded  in  the  Zoologist  for  1865,  p.  152,  is  an  albino 
variety  of  A.  amphibius  with  malformed  incisors. 


28.  Lbpcs  TiMiDus  (LiBJj).     Hare, 
Common.     In  Mr.  Stevenson's  notes  several  matancea  of  the 

ooourrenoe  of  a  very  beautiful  variety  of  the  Common  Hare,  with 
"  fur  like  chinchilla,"  at  Burnham  Thorpe  are  recorded.  As  these 
notes  occur  in  1859,  1864,  and  again  in  1866,  it  would  seem  to 
indicate  something  like  a  permanent  variety  in  that  locality.  Mr. 
F.  Norgate  also  mentions  a  eimilar  variety,  "  light  grey,  very  like 
the  Alpine  Hare  in  the  transition  state  l>om  summer  to  winter 
coat,"  as  having  been  met  with  at  Great  Witchingham  and  West 
Lesltam.  He  has  also  seen  a  hare  with  a  black  back  at  Sparhnm, 
and  Mr.  Ourney  mentions  a  still  more  remarkable  variety,  perfectly 
black,  kUled  at  Denham,  in  Suffolk  :  (Tmn.  N.  ^  N.  Nat.  Soe. 
B9 — 70,  p.   20.)    Parti-toloureJ  varieties  are  occasionally  met 

29.  Lbpus  CDNicoLua  (Linn).     Kabbit. 

Very  commom  A  beautiful  variety  known  as  the  Silver  Bprig 
has  long  been  established  in  some  localities,  particularly  on 
Thetfurd  warren  ;  bla^k  varieties  also  occur,  and  Mr.  Gomey  shot 
a  rabbit  on  Corton  Denes,  Lowestoft,  which  was  decorated  with 
alternate  black  and  grey  markings  like  a  Cyprus  cat. 

30.  Bal£N&  utBTiGETUs  (Linn).     Right  Whale. 

Messrs.  Paget  mention  "a  small  one  taken  near  Yarmouth,  July 
8th,  1784."  In  an  editorial  note  to  Sir  Thomas  Browne's  "Account 
of  Fishes,  &c.  found  in  Jforfolk  and  on  the  coast,"  (Wiikirit 
Editi/m,  1635,  voL  4,  p.  336.)  it  is  stated,  a  whale,  (species  not 
given,)  fifty-eight  feet  long,  was  cast  ashore  at  Overatrand  about 
1822,  and  another  went  spouting  past  Cromer  in  the  autumn  of 
the  same  year. 

n.  Pbiiulos  iSTHjUORCM  (Gray).  Razor-back  Common  Fin 
Whale. 

Messrs.  Paget  say — "  Bolfena  physalia,  fin-backed  whale,  has 
several  times  been  seen  and  taken  in  herring  nets." 

1843,  August  37th-  One  was  taken  in  the  Estuary  of  the 
Ouso,  near  Lynn,  which  measured  forty-two  feet  in  length. 

1851,  January  35th.  Another  taken  in  the  same  i)Iace 
measured  eighteen  feet.     (Qy.  Bal»iioptera  rostiata.) 
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1857,  January  12th.  (Circa).  One  stranded  on  Winterton 
beach  and  killed  by  the  fishermen  measured  forty-five  feet.  The 
skull  of  this  specimen  is  preserved  in  the  College  of  Surgeons' 
Museum. 

1858,  November  3rd.  One  taken  off  Wainfleet,  on  the  Lincoln- 
shire side  the  entrance  to  the  Wash,  measured  thirty-two  feet. 

32.  Baubnoftera  rostrata  (Gray).  Pike  Whale,  Lesser  Fin- 
Whale. 

A  whale,  probably  of  this  species,  is  mentioned  in  a  note  to 
Sir  Thomas  Browne's  list,  as  having  been  cast  ashore  and  killed  at 
Eunton,  near  Cromer,  towards  the  end  of  1829.  It  is  described 
as  twenty-four  feet  long,  nose  very  sharp  and  pointed,  nearly  black 
on  the  back  and  white  below  in  folds.     Baleen  nearly  white. 

In  November,  1860,  an  adult  male  of  this  species  was  stranded 
on  Overstrand  beach ;  it  measured  twenty-five  feet  in  length. 
The  skeleton  was  presented  by  Mr.  J.  H.  Gumey  to  the  College  of 
Surgeons'  Museum,  where  it  now  is,  and  a  full  description  is 
given  by  Mr.  W.  H.  Flower  in  the  Proc,  Zool.  8oc,,  May  24th, 
1864.  Mr.  Flower  considers  thirty  feet  the  maximum  length 
this  species  attains. 

33.  Phtseter  macrooephalus  (Linn).    Northern  Sperm  Whale. 

Sir  Thomas  Browne  says : — "A  Spermaceti  whale  of  sixty-two  feet 
long,  near  Wells ;  another  of  the  same  kind,  twenty  years  before 
[June,  1626]  at  Hunstanton;  and  not  hi  off  eight  or  nine  came 
ashore,  and  two  had  young  ones  after  they  were  forsaken  by  the 
water :"  (WilkirCa  Edition^  vol.  4,  p.  326.)  I  can  find  no  modem 
record  of  the  occurrence  of  this  species  on  the  Norfolk  coast.  In 
the  Norwich  Museum  are  skulls  of  Delphinus  euphrosyne  (Gray) 
and  D.  delphis,  both  probably  obtained  on  the  Norfolk  coast,  but 
I  can  find  no  history  of  either  recorded.  Sir  Thomas  Browne  says 
of  the  latter  species : — ''  sometimes  taken,  but  many  confound  it 
with  the  porpoise." 

34.  Laoenorhtnghus     albirostris     (Gray).       White-beaked 

Bottle-nose. 

Captured  off  Yarmouth  in  1845,  described,  with  plate,  in  Anfi, 
and  Mag,  of  Nat  HUty  voL  17,  p.  21.  Skull  in  Norwich 
Museum. 
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35.  Hyperodon  butzkopp  (Lacep).  h.  rostratum  (Gray). 
Bottlehead. 

Under  the  head  of  "  Delphinus  bidens,"  Messrs.  Paget  say : — 
**  A  large  one  caught  in  a  herring-net,  November,  1816  ;  a  smaller 
specimen  about  twenty  years  before,"  On  the  22nd  September, 
1858,  one  of  these  whales  was  stranded  on  the  "  Ferrier  Sand,"  at 
the  entrance  to  the  Ouse,  which  measured  twenty-eight  feet  eight 
inches  in  length.  Mr.  E.  L.  King  also  informs  me  that  two 
others  of  this  species  were  taken  on  the  23rd  September,  1867, 
near  the  same  place ;  the  larger  one,  a  female,  measured  twenty- 
six  feet  eight  inches  ;  the  smaller  one  eighteen  feet  six  inches. 

36.  Orca  gladiator  (G«ray).     The  Killer,  Grampus. 

Sir  Thomas  Browne  mentions  one  measuring  about  sixteen  feet 
in  length,  taken  at  Yarmouth  about  1658.  In  July,  1823,  a  speci- 
men, weighing  four  cwt.,  and  eleven  feet  long,  was  found  alive  on 
Yarmouth  beach :  (Paget).  In  1830  one  was  taken  in  Lynn 
Harbour,  which  measured  twenty-one  feet :  (Lovdon^s  Mag.  Nat 
Hist,  vol.  5.)  And  Mr.  T.  E.  Gunn,  in  the  Zoologist  S,  8., 
p.  1927,  records  one  being  brought  into  Yarmouth  Harbour  on  the 
25th  of  June,  1867,  which  weighed  fourteen  cwt 

37.  PnociENA  COMMUNIS  (Lesson).     Porpoise, 

Common  along  the  coast,  sometimes  coming  up  into  the  harbours. 

KEPTILIA. 


1.  ZooTOCA  viviPARA  (Wagl).     Common  Lizard. 

Frequent  on  heaths,  hedge-banks,  and  dry  places.  Local  name 
"  Swift." 

2.  Anguis  fragilis  (Linn).     Slow-worm. 

Not  uncommon  on  heaths  and  in  dry  woods.  The  Rev.  H.  T, 
Frere  finds  it  very  common  at  Burston,  and  remarks  a  curious 
partiality  displayed  by  it  for  some  particular  spot.  "  Every  year," 
he  says,  "  I  see  one  or  two  close  to  one  of  my  gates,  and  again  on 
a  particular  grave  in  the  Church-yard,  in  neither  case  is  the 
favourite  spot  more  than  a  square  yard."  In  Norfolk,  Mr.  F. 
Norgate  says,  the  slow-worm  is  called  the  "  glow-worm,"  the  real 
glow-worm  being  called  the  "  glaze-worm." 

G 
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3.  Natrix  torquata  (Eay).     Common  Snake. 

I^ot  BO  common  as  formerly,  but  still  abundant  in  places.  This 
species  takes  to  the  water  readily  and  is  a  capital  swimmer,  it  is 
said  to  swim  across  Fritton  Broad,  which  is  nearly  a  mile  in  widtL 
Mr.  Gumey  has  frequently  found  the  remains  of  toads  in  snakes 
which  he  has  dissected. 

4.  Pelius  bbbus  (Merr).     Viper. 

Frequent.  Heaths  and  waste  places.  A  red  variety  occasionally  occurs. 

5.  Eana  temporaria  (Linn).     Common  Frog. 

Common.  The  edible  frog  has  been  found  at  large  in  Norfolk, 
and  claimed  as  an  indigenous  species,  but  there  does  not  seem  to 
be  sufficient  evidence  to  support  the  clainL  Large  numbers  were 
imported  and  turned  loose  by  Mr.  George  Bemey  in  1837,  41,  and 
42,  previous  to  which  time  there  is  no  certain  evidence  of  their 
having  been  met  with. 

6.  BuFO  VULGARIS  (Laur).     Common  Toad. 
Common. 

7.  Bupo  OALAMiTA  (Laur).     Natter-jack  Toad. 

More  local  than  rare,  being  found  abundantly  in  many  localities 
in  Norfolk. 

8.  Triton  oribtatub  (Laur).     Great  Water  Newt. 
Common.     Locally  the  Tritons  are  called  "  Efts." 

9.  LiBSOTRiTON  PUNOTATUS  (Bell).     Common  Smooth  Newt 
Common.     Mr.  Norgate  has  found  them  at  night-time  in  winter 

by  the  road  side  "  apparently  migrating."  Mr.  Gumey  sends  me 
the  following  note  on  this  species  : — "  Although  this  reptile  may 
usually  be  handled  with  impunity,  it  is  sometimes  the  fad  that  its 
skin  possesses  a  noxious  property  which  communicates  a  painful 
stinging  sensation  to  the  hand  and  arm  of  a  person  handling  it, 
which  does  not  abate  for  several  minutes  and  seems  very  similar  to 
that  produced  by  handling  the  common  jelly  fish  and  other 
medusse,  some  of  which  are  more  noxious  than  others. 

''  In  the  spring  of  1869  a  well-marked  instance  of  this  phenom- 
enon in  the  Common  Smooth  Newt  came  under  my  notice,  and  I 
suspect  that  it  may  be  more  developed  in  the  breeding  season  than 
at  any  other  time." 

10.  LissoTRiTON  PALMiPES.     Palmated  Smooth  Newt. 

* 

Mr.  F.  Norgate  has  found  this  species  at  Sparham. 


83 


TIIL 

Betnarla  on  Mr.  Lsigh  Hunts  "  Birds  of  Thetford,^  as  puUishfd 
in  his  History  of  "  The  Capital  of  the  Ancient  Kingdom  of 
East  AnglioT 

Bt  H.  Stetknsox,  F.L.S. 

It  is  greatly  to  be  regretted  that  when,  Enough  the  suggestioii  of 
Mr.  Thomas  Soathwell,  the  members  of  the  Norwich  Xatoralists* 
Society  are  endeaTonring  to  collect  materials  from  all  parts  of  the 
County  for  the  pablication  of  correct  lists  of  its  Fanna  and  Flora, 
a  work  of  so  mach  pretension  as  the  above^  and  devoted  to  the 
history  of  so  important  a  locality,  should,  as  fiir  as  the  natural 
history  portion  is  concerned,  &11  so  far  short  of  the  requirements 
of  the  present  day.  That  Mr.  Hunt  has  laboured  long  and 
aealously  to  complete  his  self-imposed  task  there  is  no  question,  but 
in  a  work  of  this  description,  comprising  so  many  different  topics, 
historical,  antiquarian,  geological,  and  zoological,  the  author,  unless 
possessed  of  super-human  capabilities, — ^in  short,  an  '*  Admirable 
Creighton"  in  literature — must  needs  ikU  in  those  departments 
with  which  he  is  least  acquainted ;  but  which,  by  a  division  of 
labour,  as  in  Stacy's  and  White's  Histories  of  Norfolk,  might  have 
afforded  reliable  information. 

I  shall  here  deal  simply  with  the  Ornithological  portion  of  the 
chapter  (xxvi),  which  Mr.  Hunt  has  devoted  to  '*  The  Natural 
History  of  Thetford  ; "  but,  inasmuch  as  the  author,  in  a  foot  note, 
expresses  himself  as  '*  largely  indebted  "  to  the  Birds  of  Norfolk 
''  for  many  of  the  fads  supplied  in  the  text^"  for  the  credit  of  that 
publication  alone,  I  feel  bound  to  notice  the  fictions  which  have 
been  circulated  in  this. 

Preparatory  to  commencing  what  he  terms  ''  a  complete  list "  of 
the  various  kinds  of  birds  in  that  neighbourhood,  ''  together  with 
their  nomenclature,  under  the  heads,  common^  native^  migrants^ 
rare^  Mr.  Hunt  remarks,  *'  by  this  arrangement,  the  reader,  learned 
or  unlearned  in  the  science,  will  possess  a  guide  to  the  Ornithology 
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of  the  district,  which,  till  very  recently,  was  not  obtainable  but 
after  a  wearying  pursuit  and  study."  With  this  promise,  at  least, 
of  completeness  and  accuracy,  we  come  to  the  list  of  "  Birds  com- 
mon at  Thetford,"  divided  under  two  distinct  heads.  Natives  and 
Migrants,  but  strangely  enough  this  "complete  list"  terminates 
abruptly  with  the  Columbidae ;  Partridges  and  Pheasants,  even  in 
that  highly  preserved  district,  are  omitted,  and  the  whole  of  the 
Grallatores  and  Natatores  are  summed  up,  afterwards,  in  a  few 
lines  of  general  comment. 

If  we  examine  this  list,  however,  as  far  as  it  goes,  conspicuous 
by  their  absence  amongst  the  natives,  are  the  Eobin,  Blackbird, 
and  Hedge  Sparrow,  whilst  in  the  list  of  migrants,  I  look  in  vain 
for  the  Swallow,  Swift,  House  and  Sand  Martin,  Eing  Ouzel, 
Hobby,  Merlin,  Shorteared  Owl,  Sedge  Warbler,  Grarden  Warbler, 
and  Grey  Wagtail.     Others  may  possibly  be  omitted,  but  these 
occur  to  me  most  prominently  as  I  write.     Even  the  common 
Sparrow  forms  no  part  of  the  list  itself,  but,  in  a  separate  paragraph 
we  read,  "These,  with  the  sparrow  tribe.  Passer  montaniis  and 
Passer  domestieus  complete  (?)  the  list  of  common  and  well  known 
species  of  birds."     Thus  making  Passer  montanvs,  the  Tree  Spar- 
row, and  the  ordinary  House  Sparrow  equally  common,  although 
the  former  is,  I  have  no  doubt,  not  less  scarce  and  local  in  its 
habits  about  Thetford  than  in  most  other  parts  of  the  county.     I 
am  well  aware  of  the  difficulty  of  dividing  our  so-called  "  British 
Bu'ds "  into  two  such  arbitrary  groups  as  natives  (residents)  and 
migrants,  many  exceptional  cases  presenting  themselves  requiring 
separate  classification,  or  more  minute  subdivisicm :  but  why  the 
Kestrel  and  Sparrow  Hawk  should  rank  amongst  migrants  ordy^ 
and  the  rare  Goshawk  be  placed  (though  under  the  head  of  mi- 
grants), amongst  the  birds  "  common  at  Thetford ; "  why  the  Eed- 
backed    Shrike,    Spotted    Flycatcher,    Cuckoo,   and    Tree  Pipit, 
which  all  breed  with  us,  should  be  entered  solely  under  the  head 
of  migrants,  whilst  the  Nightingale,  Blackcap,  Whitethroat,  ChiflT- 
chaff.  Willow  Warbler,  Kedstart,  Yellow  Wagtail,  &c.  are  ranked 
both  as  natives  and  migrants,  is  as  remarkable  as  that  the  Missel 
Thrush  should  not  be  considered  as  much  a  native  as  the  Song 
Thrush,  or  the  peculiarly  British  Pied  Wagtail  {Motacilla  yarrelli) 
should  be  made  a  non-resident  migrant.     Again,  though  the  Stone- 
chat,  Whinchat,  Bam  Owl,  and  Tawny  Owl  are,  I  believe,  correctly 
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classed,  as  naiivea  and  migrants,  yet  the  Skyjark,  Titlark,  Chaffinch, 
Starling,  Greenfinch,  Hawfinch,  Jay.  and  even  the  Rook,  which  all 
rocoive  acoessiong  to  their  immhera  in  autumn  and  winter,  fkim 
more  northern  loualitiea,  figure  only  under  the  head  of  nntivea. 

Passing  on  from  the  list  of  "  Birds  common,"  to  the  list  of 
"  Birds  rare  about  Thetford,"  and  which  comprises,  as  Mr.  Hunt 
daseribes  it,  thoee  "  migrants  whose  nests  are  seldom  found  amongst 
us,  and  those  that  never  breed  in  this  district,"  I  am  as  little  able 
to  reconcile  his  statements  with  facts,  The  Peregrine  Falcon  is 
stated,  and  correctly  so,  to  appear  "  aimvallj/  in  spring  and  autumn 
on  ite  migratory  course."  Then  why  not  have  placed  it  in  the 
former  list,  instead  of  the  Goshawk,  which  is  scarce  and  accidental  1 
The  Honey  Buzzard,  according  to  Mr.  Hunt,  is  "occasionally  met 
with  in  all  the  summer  months,  and  regularly  visits  ns  [Thetford] 
in  autumn,  but  it  does  not  breed  here."  The  first  part  of  this 
paragraph  is  cortaiidy  correct  as  regards  the  county  of  fi^orfolk,  but 
I  know  of  no  record  of  this  species  having  been  killed  about 
Tlietfoiii,  and  consequently  for  its  re<julurly  visiting  that  locality 
in  autumn,  I  should  extremely  like  to  know  Mr.  Hunt's  authority. 
The  Wood  Warbler,  again,  appears  amongst  the  rarities,  yet  is  des- 
cribed as  "  a  Tegular  summer  visitant,  though  not  numerous,"  and 
being  strictly  an  arboreal  species,  it  was  needless  to  add  that  it 
"ntoslly  inhabits  our  woods."  In  like  manner  the  Woodlark, 
which,  though  in  small  numhent,  breeds  regularly  in  certain  locali- 
ties in  the  neighbourhood  of  Thetford  (being  now-a-daya  almost 
entirely  conliued,  through  enclosure  and  cultivation,  to  the  western 
side  of  the  county)  figures  in  this  instead  of  the  previous  list,  and 
ia  described  aa  placing  its  nest  "  in  similar  situations  to  the  Sky- 
lark." A  strange  comment  upon  the  peculiar  nesting  habits  of  this 
particular  sp«iea. 

As  before  remarked,  the  Grey  Wagtail,  which  regularly  visits 
the  banks  of  the  river  "Thet"  in  spring  and  autumn,  ia  not  in- 
cluded in  the  list  of  "  natives  and  migrants,"  but  the  Grey-headed 
Wagtail,  wo  are  informed,  is  "  oceasioitaUi/  aeon  on  our  warrens," 
though  the  statement  is  further  qualified  by  the  remark  that  "  it  is 
a  rare  bird  in  this  district."  So  rare  that  at  present  only  some 
half-doaen  specimens  are  known  to  have  occurred  in  Norfolk,  and 
those,  with  but  one  exception,  by  the  sea  coosL 

Scarcely  less  startling,  also,  is  tlie  announcement  that  Richard's 
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Pipit  has  "  occasionally  been  seen  both  here  and  by  the  sea-coast." 
Will  Mr.  Hunt  kindly  supply  the  authority  for  this  statement,  as 
at  present  I  am  aware  of  but  five  examples  of  this  rare  Pipit 
haying  been  seen  in  Norfolk,  aU  of  which  were  shot  near  Yarmouth. 
The  Rock  Pipit,  included  in  the  same  paragraph,  as  '^  occasionally 
seen"  about  Thetford,  may  certainly  have  appeared  there  on  its 
migratory  course,  as  it  has  in  the  vicinity  of  Norwich,  and  the  feet, 
if  well  authenticated,  would  be  interesting ;  as  well  as  further 
information  as  to  the  Lesser  Spotted  Woodpecker  breeding  and 
remaining,  throughout  the  year,  in  that  locality.  Why  the  familiar 
Wryneck  should  rank  with  the  Hoopoe  and  other  accidental  strag- 
glers it  is  difficult  to  say,  or  why  the  Elingfisher  should  be  classed 
in  a  similar  manner,  though  described  as  '^  now  frequently  observed 
by  our  rivers,  both  in  winter  and  summer,  and  generally  breeds 
here."  Considering  its  great  persecution  of  late  for  the  plume 
trade,  I  should  have  presumed  that  at  Thetford,  as  elsewhere,  this 
"beautiful  species  would  be  found  more  scarce  noto  than  formerly. 

Not  a  line  is  devoted  to  the  past  history  of  the  Great  Bustard, 
as  a  denizen  of  that  very  portion  of  the  ''  Breck  "  district,  nor  is 
Mr.  Bartlett's  specimen  of  the  Little  Bustard,  killed  on  the  Warren, 
and  still  preserved  at  "  The  Canons,"  recorded  amongst  the  rarities 
of  that  neighbourhood.  Listead,  however,  I  find  amongst  the  brief 
notices  of  Grallatorial  species  the  following  strange  announcements 
with  reference  to  both  the  femiliar  and  rarer  kinds.  Pallas's  Sand- 
Grouse,  unknown  at  Thetford,  and  (with  the  exception  of  a  single 
bird  killed  near  Lynn,  in  1859)  unknown  in  any  part  of  Norfolk 
tLU  the  spring  of  1863,  and  in  no  instance  since  that  date— accord- 
ing to  Mr.  Hunt,  ''  occasionally  visits  this  locality."  The  Dotterel 
{Charadrius  morinellvs)^  a  mere  passing  migrant,  which  breeds 
nowhere  in  England,  is  described  as  a  '^  summer  visitor,  ocamonaUy 
remaining  to  breed,"  whilst  the  Hinged  Dotterel  (Charadritia 
hiattciUa),  the  most  remarkable  bird  on  the  Thetford  warren,  owing 
to  its  habit,  from  time  immemorial,  of  quitting  the  seashore  in 
spring  to  rear  its  young  fer  inland  upon  these  dreary  wastes,  is 
described  by  this  local  historian  as  ''  an  occasiQiial  summer  visitant, 
and  builds  in  ths  fens,^*  The  same  authority,  moreover,  informs  us 
that  the  Kentish  Plover,  Little  Ringed  Plover,  (which  has  never 
occurred  in  Norfolk),  and  the  Sanderling,  all  essentially  shore 
birds,  are  ''  rarely  seen  here,''  but  under  what  accidental  circum- 
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stances,  if  at  all  (?)  is  not  stated,  and  in  like  manner  the  Turnstone 
and  Oyster  Catcher  are  said  to  be  "  rarely  found  to  visit  this 
district" — So  rarely,  that  I  scarcely  hesitate  to  assert  they  never 
have  ! !  The  Lapwing  which,  though  in  greatly  diminished  num- 
bers, breeds  annually  on  the  warren,  is  only  said  to  do  so 
"  generally^*  and  the  Norfolk  Plover  or  Stone  Curlew,  which  also 
still  breeds  there — as  it  did  two  hundred  years  ago,  when  Sir 
Thos.  Browne  of  Norwich  received  one,  in  the  flesh,  "  from  about 
Thetford,"  and  forwarded  a  drawing  of  it  to  his  Mend  and  brother 
naturalist,  John  Eay—  is  alluded  to  in  the  briefest  form. 

This  fine  species,  however,  is  amply  avenged  for  any  slight  ex- 
perienced in  the  natural  history  portion  of  this  volume,  since  in  the 
chapter,  (p.  265),  on  *'  Fossil  remains  found  at  Thetford,"  Mr.  Hunt 
first  quotes,  as  follows,  from  the  work  of  Thomas  Martin,  "  The 
historian  of  ThetforJ  : " — 

"  Mr.  Ray,  in  his  preface  to  his  Collection  of  English  Worda^ 
printed  in  London,  1674,  makes  mention  of  a  stone  curlew,  [Sir 
Thos.  Browne's]  which  was  found  near  Thetford,  it  had  a  remark- 
able eye,  somewhat  resembling  that  of  a  green  plover.'' 

And  then  adds,  in  a  foot  note, — ^by  way  of  explanation  and 
apology  for  Martin,  whose  "  attempt,"  as  he  describes  it^  ''  in  this 
important  and  interesting  branch  of  science  was  so  little  successful," 
and  whose  ''  failure  may  be  in  great  part  accounted  for  from  the 
fact  that  the  science  itself,  in  his  time,  was  little  known  or  under- 
stood :  "— 

This  story  of  the ''  Stone  Curlew  "  with  its ''  remarkable  eye  "  is  a  most 
marvellous  one,  and  I  fear,  not  founded  upon  careful  observation.  No  doubt 
it  was  a  peculiarly  shaped  flint,  of  which,  there  are  a  great  nutny  in  our  chalk 
pits.    It  must  have  been  a  remarkable  eye  that  saw  the  fossil  curlew. 

Further  comment  is  unnecessary  when  an  author's  knowledge  of 
his  subject  thus  falls  short  of  the  intelligence  of  any  local  shep- 
herd or  warrener. 
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XI. 
MISCELLANEOUS  NOTES  AND  OBSERVATIONS, 

Ok  the  pellets  thrown  up  by  Books. — The  fact  that  hawks 
and  owls,  indeed,  all  members  of  the  raptorial  order,— having  no 
true  gizzard,  throw  up,  in  the  form  of  pellets,  the  indigestible 
portions  of  their  food,  is  well  known ;  but  that  this  system  is 
adopted  by  the  rook  (and  I  have  reason  to  believe  by  the  jackdaw 
as  well)  will  probably  be  received  by  our  members  as  a  new  light, 
in  the  economy  o£  so  familiar  a  species. 

When  at  Cromer,  during  the  months  of  July  and  August,  1870, 
my  attention  was  first  drawn  to  this  point  by  Mr.  H.  H.  Upcher, 
who  brought  me  from  Sherringham  several  large,  light-coloured 
pellets,  which  he  had  picked  up  on  the  cliffs  in  that  neighbourhood, 
and  which  consisted,  chiefly,  of  the  husks  of  barley  upon  which 
the  rooks  had  recently  been  committing  much  depredation. 
Naturally  supposing  that  if  these  pellets  were  really  ejected  by 
rooks,  the  habit  would  by  no  means  be  confined  to  the  birds  of 
one  locality,  I  searched  the  margins  of  the  lighthouse  cliffs,  at 
Cromer,  and  there  found  dozens  of  them,  always  within  ten  yards 
of  the  edge  of  the  cliff,  and  in  such  spots  as  I  had  seen  daily 
frequented  by  rooks  in  some  numbers.  'Jlie  largest  quantity  lay 
within  two  or  three  hundred  yards  of  a  barley  field,  on  the 
Northrepps  estate,  and  the  feathers,  both  large  and  small,  strewed 
about  wherever  pellets  were  visible,  identified  the  rooks  satisfactorily 
with  these  post-prandial  deposits.  The  birds  evidently,  after  a 
hearty  meal  of  grain,  retired  to  the  smooth  soft  turf  on  the  edge 
of  the  cliffs,  and  there  lazily  digested  their  food,  other  excreta 
invariably  lying  in  juxta-position  ;  whilst  their  leisure  moments 
were  devoted  to  the  toilet,  as  shown  by  the  feathers  strewn  around, 
and  which,  from  the  moulting  condition  of  the  birds,  had  been 
preened  pretty  freely  from  all  parts  of  their  plumage.     Besides  the 
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barley  husks  that  formed  the  main  portion,  these  pellets  contained 
pebbles,  some  of  large  size,  fragments  of  insects,  chiefly  wing-cases 
of  beetles  and  in  some  instances  (those  taken  at  Cromer)  minute 
portions  of  white  egg-shells  ;  but  from  finding,  close  by,  evidences 
of  a  recent  picnic  where  hard  boiled  eggs  had  formed  part  of  the 
fare,  I  have  no  reason  in  this  instance,  and  so  late  in  the  season,  to 
impute  egg  stealing  to  the  birds  in  question. 

On  showing  these  pellets  to  a  very  observing  gamekeeper  on  the 
Northrepps  estate,  he  at  once  recognized  them  by  the  name  of 
rooks,  "  Quids,**  and  expressed  his  belief  that  wood-pigeons  ejected 
similar  though  smaller  pellets.  It  seems  strange  that  this  habit  of 
so  common  a  species  should  be  so  little  known,  another  proof  at 
least  that  British  Ornithology  is  not  an  exhausted  subject ;  but 
with  the  exception  of  a  note  in  the  "  Field,"  of  August  11th,  1866, 
I  know  of  no  allusion  to  this  fact  in  any  work  on  Natural 
History. 

Mr.  James  Barnes,  however,  the  writer  in  the  "  Field "  above 
alluded  to,  says :  "  I  have  for  many  years  observed  the  rooks 
gleaning  &om  our  corn-fields  and  meadows  immense  quantities  of 
food,  secreting  more  than  they  can  swallow  in  a  pouch  below  the 
beak.  They  return  to  their  roosting  trees  about  five  or  six  o'clock 
every  evening,  and  there,  amidst  much  noise  and  chattering,  eject 
pellets  of  indigested  food,  consisting  of  the  husks  of  com  and 
grass,  earwigs,  beetles,  legs  and  wings  of  various  moths,  stones, 
pieces  of  lime,  &c"  Some  of  these  pellets  sent  to  the  editor  also 
contained  numerous  cherry  stones,  snail  shells,  skins  of  wireworms, 
and  bones  of  a  small  quadruped,  perhaps  a  shrew-mouse. 

I  have  never  met  with  these  debris  in  any  rookery,  when 
shooting  the  young  birds  in  spring ;  but  possibly  the  coarse  and 
more  miscellaneous  substances  that  form  their  autumn  diet^  obliges 
them,  at  that  season  more  particularly,  to  adopt  this  method  of 
easing  their  stomachs.  The  pellets  I  examined  measured  generally 
from  two  inches  to  two-and-a-half  inches  in  length,  shaped  some 
what  like  a  boy's  "  tip-cat,"  the  circumference  in  the  middle  being 
within  ^  th  of  an  inch  of  the  length.  I  have  since  found  a  tame 
jackdaw  disgorge  a  portion  of  its  very  miscellaneous  food  in  simi- 
larly shaped  pellets,  though  very  much  smaller,  and  most  probably 
the  same  habit  occurs  with  that  species  in  a  wild  state. 

Mr.  Upcher  tolls  me  he  had  once  a  tame  jackdaw  which  took  a 
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fancy  to  oertain  entomological  specimens  kept  in  his  room,  and  if 
a  drawer  was  left  open  where  they  weio  pinned  out,  he  would 
swallow  them,  pins  and  all,  but  the  remains  were  always  thrown 
up  afterwards  in  the  pellet  form. 

Abundanob  of  Quails.— The  chief  point  of  Ornithological 
interest,  in  I^orfolk,  during  the  past  year,  has  been  the  extra- 
ordinary number  of  quails  met  with  by  sportsmen  in  the  early 
part  of  the  shooting  season,  exceeding  anything  of  which  we 
have  any  previous  record.  Of  kte  years  this  species  has  unques- 
tionably decreased  in  this  county,  except  in  the  now  drained 
district  of  our  western  fens,  but  during  the  summer  and  autumn 
of  1870,  they  would  seem  to  have  been  scattered  over  the  entire 
county,  and  in  the  fens  alone  at  least  two  or  three  hundred  birds 
were  killed  and  over  a  thousand  eggs  taken. 

From  the  records  of  late  in  Natural  History  Journals  it  is 
evident  that  this  extraordinary  influx  was  by  no  means  con- 
fined to  Norfolk,  and  an  effort  has  been  made  by  the  Editor  of 
the  '*  Zoologist  **  to  obtain,  if  possible,  a  *'  census  **  of  the  quails 
observed  during  the  past  year  throughout  the  United  King* 
dom,  in  order  to  form  some  idea  of  the  numbers  bred  in  this 
country,  and  of  their  general  distribution.  As  shown  by  Mr.  Dix's 
note  in  the  '' Zoologist,"  {8.  S»,  p.  2394,)  the  numbers  killed  in 
Pembrokeshire  and  Cardigan  far  exceeded  even  those  in  Norfolk, 
but  certainly  no  other  counties  have  afforded  any  similar  returns. 
As  to  the  cause  of  so  extraordinary  a  flight  of  these  continental 
migrants,  alighting  on  the  shores  of  Great  Britain  and  re- 
maining also  to  breed  in  such  unprecedented  numbers,  I  can- 
not at  present  venture  to  hazard  an  opinion. 

Henry  Stevenson. 


Notes  prom  New  Zealand.  Taranaki. — ^The  story  you  refer 
to  about  our  small  birds  having  diminished  in  consequence  of 
being  stung  by  bees,  is  not  substantiated.  This  much  is  true, 
that  many  tribes  of  birds,  such  as  bell  birds,  green  paroquets 
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{fantails),  fly-catchers  (nearly  allied  to  tomtits,)  have  disappeared 
almost  entirely,  and  also  the  tui  or  parson  birds  are  very  much 
diminiebed.  I  believe  it  to  he  owing  to  climatic  changes.  The 
year  of  the  war  Appeared  the  silver  eye  or  blight  bird,  and 
they  have  come  every  winter  (till  this,  in  which  few  have  amved) 
in  immense  flocka,  feeding  on  the  apple  trees,  Tbey  are  pretty 
birds,  very  active,  like  the  long-tailed  tomtit  of  England,  but 
are  allied  to  the  canary,  and  breed  by  thousands  in  the  Chatham 
Islands.  This  last  summer  for  the  first  time  a  species  uf  swallow 
was  seen  here,  and  went  away.  They  evidently  come  from 
the  Middle  Island,  like  the  silver  eye,  for  they  were  seen  by  a 
passenger  on  the  route  on  a  steamer.  It  is  very  true  that  bees 
have  increased  enormously  in  the  bush ;  but  I  cannot  believe  they 
have  stung  the  birds  in  the  bill,  as  reported,  or  starved  them  by 
eating  up  all  the  honey  in  the  millions  of  honey-producing  trees 
in  the  forest  The  great  fire,  I  wrote  about  three  years  ago,  nearly 
destroyed  them ;  four  days  dense  smoke  from  burning  evergreen 
trees,  severely  tried  human  lungs,  so  the  bees  must  have  suffered 
also,  to  say  nothing  of  their  homes  being  reduced  to  ashes  for 
miles  of  country.  Before  the  war,  in  1860,  there  were  thousands 
of  swarms  in  the  bush,  and  nearly  everybody  in  the  country  kept 
ten  to  fifty  hives,  and  used  the  honey  instead  of  sugar  for  all 
purposes,  yet  the  birds  did  not  diminish  nor  did  I  ever  hear  of 
any  one  finding  a  bird  suffering  from  a  bee-sting,  or  a  rata  tree 
without  honey  in  its  flowers !  I  suspect  that  terrestrial  commo- 
tions have,  for  a  time,  at  least,  altered  our  climate.  Since  our 
last  great  earthquake  our  winds  have  altered  in  intensity,  frequency, 
and  direction.  Iteport  states  that  a  great  disruption  of  Antarctic 
ice  has  taken  place,  which  to  me  explains  the  frequency  of 
penguins,  mostly  youn^  being  among  the  rocka  here,  and  the 
capture  of  two  sorts  of  seals — the  common  seal  and  sea  lion, 
both  young—  close  to  the  town,  though  they  have  never  been  seen 
since  this  was  a  settlement  The  natives  say  they  vrere  common 
before  the  Europeans  came,  and  they  still  call  certain  rocks 
on  tlie  beach  by  the  names  of  the  sort  of  seal  that  once  frequented 
them.  Our  earthquake  troubles  are  not  over,  and  Tongariro  has 
emitted  enonnons  quantities  of  ashes,  cinders,  and  bhwk  smoke. 
It  is  said  all  tlio  lisli  have  been  poisoned  in  one  of  tlie  lakes  at  the 
foot  of  the  mountain. 
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Cuttle-fish,  like  the  minaur  on  the  coast  of  Kormandj,  have 
been  thrown  up  with  eight  arms  four  feet  long,  and  a  single  row  of 
suckers  the  size  and  shape  of  liqueur  glasses  with  the  foot  broken 
off;  were  any  boys  to  be  caught  while  bathing  by  one  of  these 
larger  ones  (small  ones  are  common  and  used  for  bait)  they  would 
be  certainly  drowned ;  for  it  is  not  easy  to  paralyse  by  catting 
the  ganglion  at  the  junction  of  the  arm  with  the  head,  as  they  do 
at  Granville,  (Normandy.) 

Further  accounts  indicate  that  many  of  the  birds  above  spoken 
of  are  returning  to  their  old  quarters  during  the  past  year. 

in  a  letter  to  tl^e  President. 
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ADDRESS 

Bead  by  the  President,  Henry  Stevenson,  F.L.S.,  to  the  MemherB  of 
the  Norfolk  cmd  Norwich  Naturalists*  Society  at  their  Third 
Annual  Meeting,  held  at  the  Norfolk  and  Norwich  Museum, 
March  26th,  1872. 

Ladies  and  Gentlemen — In  fulfilling  the  final  duty  of  my 
year  of  office,  that  of  reviewing  our  proceedings  during  the  past 
twelve  months,  I  must  congratulate  myself  on  having  been  able 
to  attend  most  of  our  monthly  meetings,  and  take  part,  as  well, 
in  each  of  our  summer  excursions ;  being  thus  enabled  to  speak 
more  confidently  as  to  the  interest  excited  by  the  various  papers 
read,  and  the  discussions  which  have  ensued  thereon.  Though  we 
cannot  expect  each  year  to  supply  our  members  with  an  equally 
tempting  bill  of  fare — a  condition  of  things,  by  the  by,  which  we 
share  in  common  with  societies  of  established  reputation,  a 
renewed  acquaintance  with  the  contents  of  those  papera,  which 
form  the  bulk  of  our  "Transactions"  for  1871-2  assures  me  that  the 
present  volimie  wiH  not  meet  with  a  less  gratifying  reception  than 
its  two  predecessors.  The  important  task  which  this  Society  has 
now  in  hand,  that  of  compiling  well  authenticated,  and,  as  far  as 
possible,  complete  lists  of  the  Fauna  and  Flora  of  this  county,  is 
progressing  most  favourably,  even  though  the  contributions  made 
to  this  year's  "  Transactions "  in  the  department  of  marine,  land, 
and  fresh  water  mollusca,  can  be  considered  only  as  instalments 
by  those  able  and  zealous  workers,  Mr.  F.  W.  Banner  and 
Mr.  J.  B.  Bridgman;  who  are  thereby  desirous  to  draw  attention 
to  this  neglected  branch  of  our  local  natural  history,  and  to  solicit 
help  towards  the  perfecting  of  their  painstaking  researches.  Up 
to  the  present  time,  as  Mr.  Harmer  informs  us,  the  only  list  of 
our  marine  mollusca  was  that  contributed  by  the  late  Kev.  George 
Munford,  to  Wilson's  ^*  Guide "  to  Hunstanton,  comprising  about 
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thirty  species,  but  this  number,  by  his  own  explorations,  and  the 
result  of  dredging  along  the  shores  of  the  "Wash,"  has  been 
already  increased  to  ninety -two.  In  drawing  attention,  however, 
to  the  remarks  with  which  Mr.  Harmer*s  and  Mr.  Bridgman's  lists 
are  prefaced,  I  must  not  omit  to  mention  that  the  reading  of  each 
paper  was  illustrated  by  a  very  fine  series  of  local  specimens,  and 
accompanied  with  observations  on  the  edible  qualities  and  habits 
of  certain  species. 

As  an  evidence  of  the  general,  as  well  as  local,  interest  that 
attaches  to  such  county  lists  as  we  are  now  preparing,  I  may  state 
that  Professor  Flower  has  recently  published  in  the  "  Proceedings  " 
of  the  Zoological  Society,  (part  ii,  1871,)  a  very  elaborate  paper 
"On  the  Occurrence  of  the  Ringed  or  Marbled  Seal  {Pkoca 
hispida)  on  the  Norfolk  coast,"  in  which  he  has  traced,  with 
infinite  pains  and  trouble,  the  synonymy  of  that  species,  and 
pointed  out  the  cranial  differences  which  distinguish  it  from 
P.  vifidina,  and  other  larger  forms.  Now  this  paper,  by  one  of 
the  highest  authorities  in  such  matters,  owes  its  origin  to  Mr. 
Southwell's  admirable  list  of  our  Norfolk  Mammalia  in  our  last  year's 
"Transactions."  For  although,  according  to  Professor  Turner,* 
this  small  Arctic  Seal  occurs  in  a  fossil  condition  in  beds  of  clay 
of  the  glacial  period  in  the  south-east  of  Scotland,  it  was  un- 
known to  the  recent  fauna  of  Great  Britain,  till  the  occurrence  of 
a  single  specimen  on  the  Norfolk  coast  in  1846  ;  the  particulars  of 
which,  with  remarks  on  the  life  history  of  the  species,  will  be 
found  in  our  present  number. 

There  are  few  of  our  members,  I  imagine,  who  have  not  read 
with  deep  interest  in  the  last  year  s  "  Transactions,"  Mr.  Barrett's 
paper  "  On  certain  Coast  Insects  found  existing  inland  at  Brandon, 
Suffolk,"  or  who  will  not  welcome  the  publication  of  his  further 
notes  on  the  same  subject.  This  is  but  one  of  the  many  instances 
in  which  one  branch  of  natural  science  throws  light  upon  another^ 
for  Entomologists  and  Geologists  alike  may  well  ponder  over  the 
past  history  of  these  insect  forms  in  connection  with  the  post- 
glacial condition  of  their  now  abnormal  habitat.  Nor  does  the 
*  "  Journal  of  Anatomy  and  Physiology,"  May,  1870,  p.  260. 


Ornithologist  fail  to  profit  by  the  researches  of  both,  when  he  too 
finds  a  coast  breeding  Plover — the  Kinged  Dotterel  (Charadriua 
hiaticnla)  of  our  shores  and  estuaries — annually  passing  inland,  in 
small  numbers,  with  the  commencement  of  spring;  there  to 
perpetuate  a  race  that  from  time  immemorial  has  frequented  those 
sandy  wastes.  These  inland  birds  are  identical  in  every  respect 
with  those  which  breed  as  regularly  upon  our  sand  hills,  in  close 
vicinity  to  the  sea ;  but  though  the  Plovers  of  the  warrens  migrate 
to  the  coast  in  autumn  and  winter,  I  can  but  express  my  belief  in 
their  hereditary  descent  from  a  race  dating  back  to  a  not  less 
remote  period  than  Mr.  Barrett's  Noctuae.  From  observations 
also,  on  the  habits  of  other  localised  species,  I  would  further 
hazard  an  opinion  that  with  the  death  of  the  last  of  these  warren- 
haunting  Plovers  would  cease  altogether  the  appearance  of  that 
species  on  the  "  Breck  "  sands  of  Norfolk  and  Suffolk.  The  birds 
bred  on  our  sea-coast,  though  allied  in  every  other  respect,  would 
not  supply  their  place. 

To  Mr.  J.  E.  Taylor,  Secretary  of  the  Norwich  Geological 
Society,  we  are  indebted  for  a  paper,  written  at  the  request  of  our 
committee,  upon  "The  Norfolk  Broads  and  Meres  Geologically  con- 
sidered," a  subject  of  great  interest  at  the  present  time,  when  the 
Fauna  and  Flora  of  both  localities  are  being  more  closely  and 
scientifically  investigated  than  at  any  former  period.  Mr.  Taylor's 
theory  as  to  the  origin  of  Meres,  viz.,  glacial  action,  will  no  doubt 
be  generally  accepted — distinguished  as  they  are  from  the  so-called 
"  Broads "  of  this  county,  by  lying  apart  from  rivers,  at  a  con- 
siderably higher  level,  and  deriving  their  water  supply  from  the 
rainfall ;  but  many  will  probably  question  the  application  of  the 
erosive  theory  to  the  origin  of  the  Broads  themselves.  For  myself 
I  would  rather  incline  to  the  views  of  an  earlier  local  authority, 
Mr.  J.  W.  Kobberds,*  "  that  the  Eastern  valleys  of  Norfolk  were 
formerly  branches  of  a  wide  estuary,  and  that  their  present  rivera 
and  lakes  are  the  remains  of  that  large  body  of  water,  by  which 
their  surface  was  overspread  even  in  times  comparatively  recent.*' 

*  '^Geological  and  Historical  Observations  on  the  Eastern  Valleys  of 
Norfolk,"  p.  62. 
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This  idea  has,  moreover,  been  lately  adopted  by  Messrs.  Brady 
and  Robertson,  who,  in  their  "Account  of  the  Ostracoda  and 
Foraminifera  of  tidal  rivers,"*  describe  our  Broads  as  "expan- 
sions of  tidal  rivers,"  now  occupying  "  areas  which  were  formerly 
depressions  in  the  sea-bed." 

A  voluminous  paper  on  "  The  Greographical  Distribution  of 
Animals  and  Plants,  Geologically  considered,"  possessing  many 
points  of  great  interest  to  the  Zoologist,  was  also  read  by  Mr. 
Taylor  before  this  society,  and  has  since  been  presented  to  the 
public  in  the  pages  of  the  "  Westminster  Review." 

To  our  Secretary,  Mr.  Thomas  Southwell,  our  thanks  are  due  fo^ 
a  most  entertaining  paper  on  "  Barnacles,"  in  which  he  entered 
very  fully  into  the  mythical  origin  of  the  Barnical  Goose,  as 
described  in  the  works  of  ancient  authors,  concluding  with  some 
valuable  remarks  upon  the  now  acknowledged  position  of  the 
Barnacle  in  the  animal  kingdom ;  a  sub-class  of  Crustacea,  the 
Cirripedia,  including  all  the  known  species.  By  means  of  speci- 
mens exhibited,  he  also  described  the  views  entertained  by 
Darwin  and  others  as  to  their  different  stages  of  growth,  means 
of  reproduction,  and  other  pecularities.  In  deference  only  to  his 
own  expressed  wish, — ^being  considered  by  him  unsuited  to  our 
publication,  because  not  possessed  of  sufficient  originality— has 
this  paper  been  omitted  from  the  "Transactions"  of  the  year. 
It  was  in  fact,  MTitten  in  accordance  with  the  suggestion  of  one  of 
our  members,  that  a  review  of  some  scarce  or  little  known  work, 
might  prove  the  foundation  of  an  interesting  essay,  and  in  this 
instance  Mr.  Southwell  took  for  his  text-book  Darwin*s  splendid 
monograph  of  the  Cirripedia. 

Mr.  ELitton  has  again  favoured  us  with  a  contribution  towards 
the  study  of  those  lower  organisms  with  which,  as  a  microscopist, 
he  is  so  intimately  acquainted  ;  and  in  directing  special  attention 
to  his  paper  on  "  Sponges  and  the  Spongeous  Origin  of  Flint,"  I 
may  safely  predict  that  it  will  command  such  an  interest  in  our 
"  Transactions "  among  strictly  scientific  men,  as  is  due  to  the 
reputation  of  its  author,  and  cannot  fail  to  be  gratifying  to  ourselves. 

*  See  "  Annals  and  Magazine  of  Natural  History,"  July,  1870. 
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I  i^ret  that  our  miscellaneous  notes  should  consist  almost 
entirety  of  Ornithological  Hubjecta,  as  1  caniiut  imagine  that  ail  the 
rare  or  noteworthy  ooijurrenoes  of  the  paat  year  have  been  confined 
to  that  one  branch  of  natural  history.  But,  whilst  inviting  such 
conmiunicationa  from  local  naturaliato,  I  may  point  with  adtisfactioii 
to  the  announcementa  that  appear  under  my  on-n  signature  and  that 
of  Mr.  J.  H.  Gumey,  jnn.  The  addition  of  bo  rare  and  beautiful  a 
species  as  WLite's  Thruah  to  the  list  of  Norfolk  birda,  and  the 
restoration  of  the  Ortolan  Bunting,  on,  t  think,  sufficiont  authority, 
to  the  same  list,  with  the  occurrence  of  two  of  our  rarest  migratory 
visitants,  the  Snowy  Owl  and  the  Lapland  Bunting,  must  render  the 
seaaou  of  1871  memorable  in  the  aiinals  of  Norfolk  ornithology. 

Of  our  three  excursions  during  th<>  past  year,  I  need  say  little 
more  than  that,  favoured  on  each  occasion  by  the  weather,  they 
were  thoroughly  enjoyed  by  the  members  who  took  part  in  them_ 
The  Homing  MaTBhes,  Surlingham  Broad,  and  Scoulton  Gullory, 
each  afforded  special  objects  of  interest  to  the  assembled  naturalists, 
most  of  whom  enriched  their  collections  with  entomological  and 
botanical  specimens.  That  Scoulton  Gullery  shovdd  have  proved 
the  chief  attraction,  judging  by  the  number  of  members  present 
on  the  occasion,  will,  1  am  sure,  be  no  matter  of  aiirprise  to 
those  acquainted  with  that  charming  locality ;  and  in  compliance 
with  the  expressed  wish  of  some  of  your  Committee,  I  have  had 
much  pleasure  in  contributing  a  paper  on  the  past  and  present 
condition  of  that  ancient  colony,  to  the  present  number  of  our 
"Transactions." 

The  ine.'corable  hand  of  death,  which  claims  its  own  from  tlie 
youngest  as  well  as  oldest  societies,  has  deprived  us,  within  the  last 
twelve  months,  of  two  of  our  moat  distinguished  associates,  Mr.  E. 
C.  Newcome,  of  Feltwell  Hall,  and  the  Rev.  George  Munford,  of 
East  Winch,  near  Lynn. 

Mr.  Newcomo  took  a  warm  interest  in  this  Society  from  its  fomi- 
dation,  and  reoddy  c<^nsenteil  to  become  one  of  its  vice-presidents 
at  a  time  when  the  addition  of  such  a  name  to  our  list  of  patrons 
was  all  important  to  its  success.  As  a  natnralist  and  sportsman 
combined,  ha  was  surpasaed  by  none  in  the  thoroughness  of  his 
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acquaintance  with  the  habits  of  the  wilder  and  less  known  kinds  of 
birdS)  that  formed  the  chief  object  of  his  pursuit ;  and  as  a  falconer 
and  promoter  of  that  almost  obsolete  sport  enjoyed  a  reputation  by 
no  means  limited  to  this  country.  As  an  ornithologist,  his  oppor- 
tunities for  observation  were  only  equalled  by  the  accuracy  with 
which  his  memory  retained  the  minutest  details  as  to  the  actions 
and  other  characteristics  of  his  feathered  favourites;  a  gift  which 
enabled  him,  in  forming  one  of  the  best  collections  of  British  birds 
in  the  kingdom— the  majority  of  which  were  preserved  and  mounted 
by  his  own  hands— to  give  the  stamp  of  ornithological  truth  to 
the  attitude  of  each  specimen,  combined  with  the  surroundings 
most  appropriate  to  its  habits  in  a  wild  state.  Too  fond  of  out-door 
occupations  to  place  his  own  experiences  on  record,  Mr.  New- 
come  was  ever  willing  to  impart  them  verbally  to  others,  and  my 
own^obligations  are  many  for  his  friendly  assistance  in  this  respect ; 
indeed  I  cannot  better  close  this  brief  memoir  than  by  quoting  the 
words  of  the  Rev.  Richard  Lubbock,  who,  in  a  recent  letter  to  my- 
self, on  the  occasion  of  Mr.  Newcomers  death,  remarked, — "  Of  all 
naturalists  I  have  met  with,  he  was  the  most  ready  with 
information.  Whatever  he  knew  seemed  to  be  packed  ready 
for  instant  delivery  on  request." 

The  Rev.  George  Munford,  who  had  been  in  June,  1870,  at  his 
own  request,  elected  a  member  of  our  Society,  was  well  known  as 
an  accomplished  botanist,  devoted  to  literary  pursuits.  Amongst 
his  published  writings  are  many  contributions  to  the  "  Annals  and 
Magazine  of  Natural  History,"  "  The  Gentleman's  Magazine,"  "  The 
Zoologist,"  &c. ;  and  of  those  on  local  subjects  may  be  mentioned 
"  The  Natural  History  of  Hunstanton,  cliff  and  shore ; "  a  Botanical 
History  of  West  Norfolk,  MS. ;  Analysis  of  "  Domesday  Book  of 
Norfolk,"  8vo.,  published  in  London,  in  1858 ;  the  botanical  section 
of  "White's  Norfolk,"  1863;  "Local  Names  in  Norfolk,"  8vo., 
published  at  the  request  of  the  Norfolk  Archaeological  Society,  and 
others ;  besides  various  theological  papers  testifying  to  his  varied 
accomplishments  and  unceasing  efforts  to  impart  information  in  a 
wide  field  of  literary  research. 

In  seeking  a  subject  upon  which  to  found  my  concluding  remarker 


it  struck  me  tliat  I  might  ajipropriately  draw  your  att<!ntion  on 
the  presGBt  occasion  to  the  efforts  made  during  the  kst  few  yeora  to 
BGUure  protection,  in  the  breeding  seaiion,  for  certain  chisaes  of  birds ; 
more  particularly  as  the  preservation  ot  tndigeuoua  species  should 
lie  a  primary  object  of  all  natural  history  societies.  You  will  pro- 
bably remember  that  in  1869,  through  the  exertions  of  the  "Sea 
Birds'  Protection  Association,"  and  under  the  auspices  of  a  Sub- 
committee, Appointed  fay  Section  I),  of  the  British  Association,  an 
Act  wag  passed  with  that  sjiecial  object,  whose  penal  clauaoa  were 
framed  to  prevent  the  extinction  of  the  various  species  which  from 
time  immemorial  have  frei|ueiited  the  rook-girt  shores  of  the  United 
Kingdom,  for  nesting  purposes.  This  class  of  birds,  ijicluding 
various  kinds  of  gulls,  with  their  close  neighbours,  the  gidlomots, 
puflina,  razorbills,  and  other  rock  fowl  of  the  same  precipitous 
eoastlinee,  were  gradually  becoming  exterminated.  The  yearly 
gathering  of  their  eggs  by  adventurous  rock  climbers  hod  had  little 
or  no  effect  upon  tbeir-numbers,  nor  the  occasional  visits  of  col- 
lectors to  procure  specimens  for  natural  liiatory  purposes ;  but  so 
soon  as  railway  communication  was  opened  between  the  Midland 
Counties  and  the  sea,  whether  at  Flamborough  and  Bridlington  in 
the  North,  or  at  EostbournQ  and  Beochy  Head  in  the  South,  a  war 
of  extermination  vnts  commenced  by  "excursionist"  gunners  against 
this  Imrmless,  and,  as  I  shall  presently  shew,  in  one  respect,  at 
least,  invaluable  class  of  wild  fowL  The  birds  thus  shot  down, 
during  the  summer  months,  off  the  Yorkshire  coast  aloue,  have 
been  computed  by  Commander  H.  H.  Knocker,  U.N.,  one  of  the 
chief  promoters  of  that  bill,  at  upwards  of  100,000,  "not  for  pur- 
poses of  trade,  but  by  jilcosure  seekers  only."  If  to  this  amount 
we  odil  the  number  of  unhappy  nestUngs,  suddenly  deprived  of 
parental  care,  and  left  to  perish  by  a  far  more  cruel,  because  linger- 
ing, death,  we  need  scarcely  wonder  tliat  in  time  Hueh  a  system 
uansed  a  perceptible  diminution  in  their  numbers.  But,  though  in 
the  first  instance  Iheir  jicrsecutors  accomplished  their  destruction 
for  mere  sport  and  iiaatime,  leaving  the  worthless  bodies  to  flout 
to  shore  with  the  tide,  the  plume  mania  of  the  last  few  years  added 
a  fresh  ijicentive  tti  their  pursuit ;    and   whilst   '"  contracts  were 
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taken  for  the  supply  of  thousands  at  a  time,"  the  utmost  limit  of 
ruffianism  was  reached  when  live  birds  were  found  "  floating  help- 
less on  the  water,  with  both  wings  violently  torn  oflf !  1"  Sorely 
the  time  had  arrived  when  Parliament  was  bound  to  interfere  to 
stay  such  barbarity,  and  the  petitions  of  naturalists  and  philan* 
thropists  throughout  the  kingdom  for  the  enactment  of  a  '*  cloae 
time"  for  these  wretched  birds,  acquired  a  double  weight  finom  the 
feet  that,  on  the  Yorkshire  coast,  they  had  received  the  name  of 
"  Flamborough  Pilots,"  their  mingling  cries,  even  on  the  darkest 
and  most  stormy  nights,  warning  the  mariner  from  too  near  ap- 
proach to  those  rocky  headlands.  The  fishermen,  also,  on  the  same 
coast,  recognised  the  services  of  these  birds,  as  unerring  guides  to 
the  most  productive  fishing  grounds. 

The  provisions  of  this  bill, — which  was  warmly  supported  in 
the  House  of  Commons  by  all  the  members  for  this  city  and  county, 
and  by  Lord  Sondes,  and  other  local  peers,  in  the  Upper  House, — 
applied  but  little  to  the  birds  of  Norfolk;  but,  amongst  others, 
protection  was  extended  to  the  Grebes  of  our  inland  waters,  and  to 
the  two  or  three  8}H*.cie8  of  Terns  that  still  breed  on  our  sea  coast. 
Unfortunately,  a  clause  originally  inserted  for  the  preservation  of 
eggs,  as  well  as  birds,  was  thrown  out  in  the  House  of  Lords, 
thereby,  6is  regards  those  last-named,  materially  impairing  its  bene- 
fits ;  since,  unquestionably,  the  wholesale  system  of  egging,  carried 
on  in  this  county,  in  years  gone  by,  has  done  almost  as  much  as 
gunners  and  enterprising  agriculturists  put  together,  to  banish 
certain  species  from  their  former  haunts.  To  the  rock  birds  the 
omission  of  this  clause  was  comparatively  unimportant,  the  dangers 
attending  the  gatheiing  of  their  eggs  being  a  sufficient  protection 
so  long  as  their  numbers  were  not  sensibly  diminished  by  other 
means.  But  I  may  instance  the  fact  of  three  dozen  eggs  of  the 
Common  Tern  (Sterna  hirundo) — which  is  anything  but  common 
now  on  our  coast — having  been  sent  to  Norwich  a  year  or  two  ago 
from  one  locality  only,  as  showing  the  necessity  for  some  protec- 
tion in  this  respect.  At  Salthouse  abo,  a  few  years  since,  an 
ancient  colony  of  the  Lesser  Tern  (Sterna  minuta,)  was  all  but 
exterminated  by  a  stranger  who  landed  on  the  beach  and  shot  every 
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Iiinl  that  i;ume  neor  liini,  imd  took  the  eggs  ae  well,  THl-  Ui<»1 
gunners,  who  are  accustomed  to  gatlier  a  few  of  thu  q^  for  sole 
every  season,  told  me  this  with  great  indignation,  luid  were  delighted 
to  hear  that  these  Torus  would  be  inoludud  in  the  "  Sen  Birds"  bill 
The  marked  success  wliicli  has  attended  the  passing  ol'  the  "8aa 
Birds  Protection  Ai;t."  ns  shnwn  by  a  report  published  in  1671,  and 
supplemented  as  it  was,  so  opportunely,  by  the  tax  upon  guns, 
has  induced  ita  promoters  to  lay  before  Parliament,  in  the  present 
session,  a  bUl  "for  the  Protection  of  Wildfowl,"  includins  many 
birds  that  form  '■  a  staple  attiola  of  food  and  commerca,"  and  which 
should  command  a  "close  time,"  therefore,  for  other  reasons  than 
the  uiei'e  dictates  of  humanity.  Thnt  bill,  introduced  by  Mr. 
Andrew  JohnHtoue,  M.P.  (or  Soutli  Essex,  was  read  a  firat  time  in 
the  House  of  Commons  on  the  l.lth  of  Fobruiiry,  but  its  second 
reading  in  unavoidably  postponed  till  some  time  in  June. 

In  the  present  bill,  under  the  general  term  of  '•  Wildfowl,"  are 
included  Snipes,  Woodcocks,  and  Plovore,  with  the  various  kinds 
of  Wild  Ducks  that  still  breed  in  this  country,  and  wluch,  not- 
withstanding the  effects  f>f  drainajfe  and  cultivation,  would  do  so 
moto  abundantly  if  left  unmolested  at  the  season  of  reproduction. 
The  majority  of  these  birds,  coming  partly  under  tht^  head  of  game, 
have  a  recognised  market  value,  and  the  considerable  diminution 
in  their  numbora  of  late  years,  owing  to  tboir  wanton  destruction 
at  the  time  when  they  have  eggs  and  youn;^  is  a  question  aB'ecting 
the  community  at  large,  and  not  merely  the  naturalist  and  the 
legitimate  sportsman.  I  have  elsewhere  pleaded  the  causa  of  the 
Woodcock,  which,  though  formerly  rocogniaeil  oiJy  as  a  migratory 
visitant  to  the  Norfolk  coast,  has  in  this,  as  in  other  English 
counties,  shown  a  yearly  increasing  effort  to  establish  itself  as  .1 
resident,  and  the  praiseworthy  endeavours  of  many  landed  pro' 
prietiirs  to  encourage  this  tendency  rei|uire  only  such  legal  assistancs 
as  would  ho  afforded  hy  the  bill.  In  some  quarters  remonstrance 
is  of  no  avail  80  long  as  the  greed  of  certoiu  sportsmen  leads 
them  to  continue  snipe  shooting  into  April,  to  kill  L-vcry  wood- 
cock that  lingers  in  their  coverts  in  spring,  onr!  to  aocrihce  even 
tiie  wild  dui'k  that  rises  from  her  nest,  only  the  penal  clausi's  of 
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an  Act  of  Parliament  can  eflfectually  avert  the  mischief  done  by 
such  individuals.  Apart  from  the  cruelty,  however,  of  this  un- 
ceasing persecution,  the  birds  thus  slaughtered  during  the  breeding 
season  are  utterly  worthless  for  the  table ;  their  flesh  is  tough  and 
flavourless,  and  the  females,  heavy  with  egg,  would  be,  one  might 
imagine,  better  suited  to  the  depraved  taste  of  a  Chinaman  than  to 
an  English  palate ;  yet  our  poulterers*  shops,  throughout  March 
and  April,  and  sometimes  even  in  May,  bespeak  a  demand  for  such 
delicacies,  and  mark  at  the  same  time  the  necessity  for  some  legal 
enactment  to  stop  the  supplies.  The  bill,  as  at  first  drawn,  pro- 
posed a  "close  time"  extending  from  the  1st  of  April  to  the  1st  of 
August,  but  the  former  date,  I  have  reason  to  believe,  will  be 
altered  to  the  1st  of  March,  the  very  latest  at  which  protection 
should  commence,  owing  to  the  early  breeding  of  many  of  the 
species  named.  Throughout  the  present  month  (March)  snipes, 
teal,  and  wild  ducks  have  been  hanging  for  sale  in  the  Norwich 
market,*  all  killed  in  this  county,  though  in  many  localities  both 
snipes  and  wild  ducks  have  been  paired,  and  some  of  the  latter 
actually  sitting  during  the  same  period.  Nor  is  this  an  exception 
to  the  general  rule,  or  owing,  merely,  to  the  mildness  of  the  season. 
Now,  as  in  former  times,  the  amount  of  fowl  exhibited  in  our 
own  markets,  in  winter  or  spring,  is  no  criterion  of  the  number 
actually  killed  in  the  county,  the  Metropolitan  markets  absorbing 
the  chief  bulk  of  the  supply.  Within  the  last  forty  years  a  single 
game  dealer  at  Yarmouth  was  accustomed  to  send  on  an  average 
about  fifty  head  of  ^vild  fowl  per  week  to  London,  all  killed  in 
that  neighbourhood,  and  this  for  a  period  extending  from  October 
to  March  or  April ;  and  though,  at  the  present  time,  the  supply, 
from  all  sources,  is  in  strange  contrast  to  the  above,  nevertheless 
dealers  in  Leadenhall-market  have  their  agents  in  Lynn  and  Yar- 
mouth, and  rare  and  common  birds  alike,  forwarded  direct  by  rail, 

*  The  value  attached  to  that  which  is ''  out  of  season  **  will  be  seen  by  the 
following  prices  asked  for  birds,  out  of  condition,  both  in  the  London  and 
country  markets :— Norwich,  March  26th,  1872  ;  Wild  Duck,  58.  6d.  per 
brace  ;  Wigeon,  28.  9d.  ;  Snipe,  38.  6d. ;  Golden  Plover,  28.  ;  Teal,  38.  6d. 
Leadenhall  Market :  Wigeon,  Is.  6d.  to  Is.  9d.  each  ;  Snipe,  Is.  to  la.  6d. ; 
Woodcocks,  38.  to  58. 
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under  a  general  contract,  can  be  purchased  cheaper  at  the  London 
stalls  than  froin  country  dealers.  To  a  favoured  few  the  precise 
localities  frnm  whtjuce  tliuao  binla  Imvc  been  Bent  may  be  confided, 
but  to  the  ordinary  enquirer  they  will  be  Dutch  fowl,  however 
much  their  triin  unrufQed  plumage  tuay  belie  the  fact  No  incon- 
siderable number,  also,  of  the  birds  killed  during  the  spring 
months,  find  their  way  into  private  larders,  and  these  must  be 
taken  into  accuunt  as  well  aa  those  that  are  exposed  for  public  aalo. 
Very  many,  also,  that  would  otherwise  remain  to  breed  are  driven 
to  other  cliaiea  by  cunslant  disturbance.  To  a  bill,  therefore,  so 
obviously  needed,  I  con  see  little  feur  of  oppoeition,  and  it  is  grati- 
fying to  find  all  true  sportsmen  in  favour  of  its  provisions.  Even 
the  poulterers'  iutonists  would  be  butter  served  by  an  Act,  which 
would  ensure  fur  \ar^T  aupplioa  in  due  season. 

In  the  class  of  watli.-rs  aud  wild  fowl,  however,  it  is  not  only  for 
those  meet  esteemed  for  the  table  that  protection  is  sought,  but  for 
the  Redslxauks,  Kufis,  Beeves,  and  Sanditipers  of  our  marsh  lands, 
and  the  Stone  Curlew,  Ringed  Plover,  and  Lapwings  of  our  heaths 
and  warrens,  the  attractiveness  of  these  to  the  eye  and  ear  alike,  in 
their  several  haunts,  forming  the  best  plea  for  their  preservation. 
Notably  amongst  these  the  Ruffs  and  Eeevee,  once  so  plentiful  in 
this  county,  are  now  limited  to  a  few  pairs  in  one  neighlwarhood 
only,  whilst  the  Avocot,  the  Black  Tern,  and  the  Black  Tailed 
Godwit,  have  all  within  the  last  hnlf-century  become  extinct  in 
OUT  marshes,  and,  sod  to  relate,  from  preventible  causes.  It  ta 
time,  indeed,  that  some  stops  were  taken  bi  avert  further  losses  j 
and,  locally  speaking,  I  could  wish  that  the  Bittern  had  appeared 
in  the  list  of  protected  species,  this  once  familiar  denizen  of  our 
fens  and  broads,  though  estinct  for  some  yesr^  having  recently 
shown  on  iuchuation  to  become  once  more  a  resident.  Now  it  is 
the  preservation  of  such  binis  as  these  that  must  nearly  affects 
ourselves,  as  naturalists,  since  from  collectnrs  comes  tliu  demand 
that  fills  our  game  dealers'  and  bird  stuffars'  shops  wiih  the  finest 
specimens  in  summer  plnmaga  So  long  as  tempting  sums  are 
offered,  we  cannot  wonder  that  gunners  should  be  keen  in  pursuit, 
or  that  the  Great  Crested  Grebe,  the  Iliiff.  and  the  Guvgany  Teal 
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should  disappear  from  their  breeding  haunts,  in  spite  of  the  efforts 
of  landed  proprietors  anxious  to  preserve  them.  Can  we  wonder 
if  the  Bittern's  nest  is  robbed,  when  we  consider  the  sum  which  a 
recently  laid  ^Norfolk  example  of  its  egg  would  command,  as  com- 
pared with  foreign  specimens. 

To  avert  opposition,  the  present  bill  has  been  drawn  in  strict 
accordance  with  the  Sea  Birds  Protection  Act,  and  hence  no  clause 
is  inserted  with  respect  to  egging.  From  past  and  present  ex- 
perience, however,  in  this  county,  I  can  but  regard  the  system 
before  alluded  to,  of  indiscriminate  egging,  as  one  of  the  main 
causes  of  the  extinction  of  certain  species.  The  robbery  of  marsh 
birds'  eggs  is  no  idle  pastime  of  boys,  but  pursued  by  those  well 
acquainted  with  their  market  value,  and  the  readiest  means  of 
disposing  of  them.  It  is  true,  as  Mr.  Lubbock  has  stated,  in  his 
"  Fauna  of  Norfolk,"  that  "  the  desire  to  enclose  all  available 
land," — originating  from  the  extravagant  prices  caused  by  con- 
tinued war,  at  the  close  of  the  last  century, . "  struck  the  first 
blow  at  the  feathered  inhabitants  of  the  waste;"  but  these  changes 
were  neither  so  sudden  nor  so  extreme  as  to  account  altogether  for 
the  loss  of  two  or  three  resident  species.  The  Black-tailed  Grodwit. 
the  Black  Tern,  and  the  Avocet,  which  have  all  ceased  to  breed  in 
Norfolk  within  the  last  fifty  or  sixty  years,  were  extinct  before 
drainage  had  materially  altered  the  physical  aspect  of  their  haunts^ 
and  may  thus  be  said  to  have  vanished  through  preventible  causes. 
What  those  causes  were  is,  I  tliink,  but  too  plainly  evidenced  by- 
local  records.  On  the  authority  of  Messrs.  Paget,  we  know  that 
early  in  the  present  century,  from  the  neighbourhood  of  Yarmoath, 
alone,  between  six  and  seven  hundred  eggs,  per  week,  were  sent 
on  an  average  to  the  London  market  throughout  the  season  ;  and 
that  these  were  not  Lapwings*  eggs  only,  we  have  the  testimony 
of  Mr.  Lubbock,  who  says  "  in  those  days  various  were  the  eggs 
that  went  to  fill  a  basket.  The  Redshank,  the  Reeve,  and  various 
Terns  were  all  put  under  contribution,  their  eggs,  although  smaller, 
being  equal  in  point  of  flavour ;  and  bein/j  less  inclined  to  lay 
(lyain  and  more  impatient  of  the  theft  than  the  Lapwing,  thin 
system  of  robbery  did  them  much  more  harm."     Avocet's  eggs  at 
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Salthouse  were  gathered  by  scores  to  make  puddings  and  pancakes, 
and  the  gunners  actually  unloaded  their  big  guns  at  the  birds,  in 
wanton  sport.  At  Hempstead,  by  Holt,  the  Stone  Curlew's  eggs 
were  gathered  in  like  manner,  and  the  old  ones  shot,  and  the 
records  as  to  the  amount  of  Lapwing's  eggs,  yearly  gathered  in  the 
fens,  as  well  as  "  breck"  lands,  is  scarcely  credible  by  modern  natural- 
ists. So  long,  of  course,  as  an  impenetrable  swamp,  in  places, 
formed  a  natural  barrier  between  themselves  and  the  egg  gatherers, 
but  little  harm  was  done,  and  their  numbers  were  not  sensibly 
diminished;  but  when  these  areas  became  contracted,  the  birds 
less  numerous,  and  the  eggs  sought  for  with  still  greater  avidity, 
extinction  became  an  inevitable  result.  Such,  in  degree,  is  the 
condition  at  the  present  time  of  various  species,  slowly  but  surely 
hastening  to  a  like  end,  so  far  as  this  county  is  concerned.  With 
our  rarer  species  of  birds  (and  the  same  remarks  will  apply  as  well 
to  insects  and  plants)  the  more  nearly  are  they  exterminated  in 
any  British  locality,  the  higher  the  price  oflfered  by  the  collector, 
and  the  greater  the  inducement  to  marsh  men  and  others  to  procure 
all  they  can.  Strangers  from  a  distance,  as  well  as  local  collectors, 
hasten  the  finale,  and  some,  not  content  with  filling  their  own 
cabinets,  will  buy  rare  eggs  or  ferns,  as  the  case  may  be,  in  any 
number,  as  a  means  of  exchange  only  for  other  desiderata.  In 
one  season  alone  upwards  of  seventy  eggs  of  the  beautiful  little 
Bearded  Tit  were  taken  at  Surlingham,  solely  for  this  purpose,  and 
though  abundant  there  twenty  years  ago,  it  is  now  rarely  seen. 
The  Swallow-tailed  Butterfly  {Papilio  macJiaon,)  and  amongst 
ferns  the  beautiful  Lastrcea  cristata  may  be  classed  in  the  same 
category,  the  latter,  to  my  knowledge,  having  been  all  but  exter- 
minated in  some  localities,  through  the  wholesale  orders  of  London 
Florists.  These  and  such  like  causes  are  beyond  the  control  of 
Acts  of  Parliament ;  but  I  look  to  an  influence  arising  out  of  the 
proceedings  of  such  societies  as  this,  to  create  an  interest  in  the 
preservation  of  all  indigenous  species ;  and  in  the  words  of  good 
old  Thomas  Bewick,  with  reference  to  the  woodcuts  of  his  "  British 
Birds,"  I  would  add  in  conclusion,   "In  viewing  their  poiiaraits 

SPARE   AND   PROTECT    THE   ORIGINALS." 
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I. 

ON  THE  OCCUREENCE  OF  THE  RINGED 
OR  MARBLED  SEAL  fPHOCA  HISPID  A)  ON  THE 

NORFOLK  COAST. 

By  Thomas  Southwell,  F.Z.S. 
Read  29th  May,  1871. 

Through  the  kindness  of  Mr.  J.  H.  Gumey  and  Professor  Flower, 
of  the  Royal  College  of  Surgeons,  London,  I  was  enabled  to 
include  this  species  in  the  list  of  Norfolk  Mammalia,  which  I 
have  just  drawn  up  for  our  society.  It  is  a  species  of  considerable 
interest,  both  to  the  zoologist  and  the  palaeontologist,  for  although 
found  in  a  fossil  state  in  the  glacial  clays  of  some  parts  of  the 
kingdom,  I  am  not  aware  that  its  recent  occurrence  upon  the 
British  coast  has  before  been  detected. 

The  history  of  the  individual  in  question  is  as  follows  : — Mr.  J. 
H.  Gumey  in  some  notes  on  the  Norfolk  Mammalia,  with  which 
he  kindly  furnished  me,  remarked  that  he  remembered  purchasing 
a  seal  some  years  ago  in  the  Norwich  Fishmarket,  the  skull  and 
skin  of  which  he  had  preserved,  and  that  as  at  the  time  he  did  not 
feel  quite  satisfied  as  to  the  species  to  which  it  belonged  he  thought 
the  matter  worth  investigating.  Mr.  Gurney  subsequently  in- 
formed me  that  when  he  purchased  the  seal  it  was  in  the  flesh, 
quite  fresh  and  in  a  perfect  condition ;  the  fur  was  of  a  grey 
colour.  The  person  of  whom  he  bought  it  told  him  that  it  came 
from  some  neighbouring  part  of  the  coast,  but  the  exact  locality 
he  does  not  now  remember.  The  date  of  its  occurrence  was  some 
time  previous  to  June,  1846,  probably  in  the  spring  of  that  year  ; 
it  was  also  examined  in  the  flesh  by  the  late  Mr.  T.  Brightwell, 
but  I  cannot  And  that  he  has  left  any  note  upon  the  subject. 
After  some  little  search  the  skull  was  foimd  to  be  in  the  Norwich 
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Unaemn,  where  it  was  deposited  on  September  14th,  1846,  as  ths 

cranium  of  the  "  Marbled  Seal." 

On  comjiaring  thia  skull  with  such  figures  and  descriptions  of 
the  crania  of  seals  as  I  had  access  to,  I  found  it  differed  from 
them  all — notabl/  from  that  of  Ffioca  vifuli»a,  in  having  the 
molar  teeth  arranged  in  a  straight  uerieB,  instead  of  each  tooth 
being  placed  obliquely  in  the  jaw,  as  in  that  species ;  the  front 
part  of  the  skull,  too,  waa  more  depressed,  and  the  ramus  of  the 
bwer  jaw  differed  considerably  in  form;  although  evidently 
belonging  to  a  fully  adult  animal  it  differed  from  alt,  in  being  con- 
siderably smaller.  Under  these  circumatances  I  a^^ked  Professor 
Flower's  assistance,  who  kindly  offered  to  inspect  the  skull,  and 
the  result  of  his  examination  wae  that,  notwithsUnding  the  ex- 
tremely worn  state  of  the  teeth,  rendered  specific  identification  by 
means  of  these  most  marked  features  impossible,  yet  he  was  decidedly 
of  opinion  the  cranium  was  that  of  the  small  aretio  species,  known 
as  Pkoea  hUpida  (0.  Fab.),  Phoca  frrUda  (Mull),  Pagotny» 
JatidtLa  (Gray),  the  Ringed  Seal  or  Floe-rat  of  the  Northern 
■\Vhalera.* 

Although  this  species  is  not  recorded  as  having  been  met  with 
on  our  shores  in  the  present  day,  it  is  quite  possible  that  it  may 
occasionally  occur  and  pass  unrecognized ;  that  it  was  frequent  on 
the  coast  of  Seutlaud  at  one  period,  there  is  evidence  in  the 
abundance  of  the  remains,  referred  to  this  species  by  Professor 
Timier,t  which  are  found  in  the  glacial  clajs  of  that  country, 
from  the  presence  of  which  he  ai^es  a  degree  of  cold  when  theaa 
deposits  were  formed  much  more  rigorous  than  at  present. 

Its  chief  habitat  now  seems  to  be  the  high  latitudes  of  the 
Arctic  Seas,  especially  parallels  76°  and  77°  north ;  in  Davis 
Straits  it  ia  found  all  the  year  round,  particularly  up  the  ice-fjords; 
many,  however,  are  said  to  be  killed  in  South  Greenland.  They 
have  several  times  been  received  at  tlio  Gardens  of  the  Zoological 
Society,  where  I  saw  a  pair  a  short  time  since,  and  in  May,  18G8, 
a  young  one  was  preduced  there  by  a  female  which  was  with 
yonng  when   brought   to   tlio    Gardens.      These    specimens    are 

*  A  very  minute  ilescriiition  of  this  ekuU  and  an  exhaustive  synonymy  of 
the  species  by  ProfcMor  Flower,  will  be  found  hi  tlie  proceedings  of  the 
Zoological  Society  of  London,  for  June  b'th,  1871,  pp.  506—12. 

+  "Journal  of  Anatomy  aiid  Physiology,"  Hay,  1870,  pp.  260—70. 
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generally  said  to  have  been  taken  in  Heligoland,  as  I  am  infonned 
by  Mr.  Bartlett. 

Mr.  Brown,  in  his  paper  on  the  Greenland  Seals*  gives  much 
interesting  information  with  regard  to  the  habits  of  this  species. 
He  says  by  the  whalers  they  are  called  the  Floe-rat,  and  are  found 
generally  on  tlie  floes,  or  in  the  smooth  floe- waters ;  they  seldom 
frequent  the  open  sea,  but  remain  in  the  neighbourhood  of  tbe 
coast-ice,  in  retired  situations ;  their  food  consists  mainly  of  various 
species  of  crustacea  and  sometimes  small  fish.  This  species  is  the 
smallest  of  the  Northern  Seals,  and  of  very  little  commercial  value, 
its  flesh,  however,  is  eaten,  and  its  skin  forms  the  chief  material 
of  clothing  in  Greenland.  A  small  seal  is  found  in  the  now 
inland  fresh  waters  of  Lake  Baikal,  which  in  the  opinion  of  some 
naturalists  is  identical  with  this  species. 


II. 

SCOULTON  GULLERY. 

By  H.  Stevenson,  F.L.S. 

Read  29th  September,  1871, 

ScouLTON  Mere,  at  the  present  time,  as  in  years  gone  by,  the  chief 
nesting  place  of  the  black-headed  gull,    (Lanis  ridibundusj    in 
Norfolk,  is  situated  in  the  centre  of  the  county,  two  miles  from 
the  town  of  Hingham,  and  about  eight-and-twenty  from  the  nearest 
point  of  the  coast.     The  choice  of  such  a  locality  indicates  at  once  a 
marked  peculiarity  of  this  species,  that  of  becoming,  during  the 
breeding  season,  essentially  a  land  gull,  consorting  only  in  autumn 
and  winter  with  the  true  sea  gulls  of  our  shores  and  estuaries. 
Our  local    historians,   unfortunately,   aflbrd  us    no    information 
respecting  this  interesting  spot.     Blomfield,  as  usual,  is  too  en- 
grossed with  the  church,  its  rectors  and  its  monumental  brasses, 
to  notice  any  particular   features   of   the   surrounding  country; 
indeed,  so  far  as  his  record  of  the  parish  extends,  we  might  doubt 
*  Proceedings  of  tbe  Zoological  Society,  June,  1868. 
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the  very  existence  of  the  Mere  in  his  time,  much  less  of  that 
feathered  colony  for  which  it  has  so  long  been  celebrated. 

To  Sir  Thos.  Browne,  however,  we  are  indebted  for  the  fact, 
that  Scoulton,  and  Horsey,  near  Yarmouth,  were  noted  haunts, 
some  two  hundred  years  ago,  of  the  Laims  alba,  or  pewit  gull,  as, 
in  his  "  Account  of  Birds  found  in  Norfolk,"  he  remarks,  "  great 
plenty  thereof  have  bred  about  Scoulton  Meers,  and  from  thence 
sent  to  London."  Further  back  than  this  we  fail  to  trace  any 
record  of  them,  but,  if  the  drainage  of  two  of  the  Wretham 
Meres,  (a  former  haunt  of  the  same  species  of  gull,)  afforded  evi- 
dence of  the  remains,  in  those  waters,  of  "pile  buildings" — the 
lacustrine  habitations  of  a  pre-historic  race  of  men,  (contemporary, 
in  this  county,  with  the  red  deer  and  the  extinct  Bos  longifrons,) 
we  need  assign,  I  think,  no  narrower  limit  to  the  existence  of 
Scoulton  gullery,  and  may  fairly  speak  of  the  ancient  tenure  of 
these  birds  as  from  time  immemorial. 

It  would  be  idle  to  speculate  upon  the  possible  condition  of 
Scoulton  Mere  and  its  surroundings  at  that  remote  period,  but  I 
question  if  the  general  aspect  of  the  locality  had  much  altered 
from  the  time  of  Sir  Thomas  Browne*  until  the  close  of  the  last 
century,  when  drainage  and  cultivation  commenced  those  changes 
which  have  since  reversed,  in  this  county,  the  proportions  of  arable 
to  heath,  fen,  and  woodland. 

"VVe  may  picture  the  Mere  in  those  days,  with-  its  central*  island 
or  "  hearth,"t  as  lying  in  the  midst  of  a  wild,  open  country,  pre- 
senting, on  a  large  scale,  very  similar  features  to  the  few  "  wet" 
commons  still  existing  in  Norfolk.  On  all  sides  a  wide  extent  of 
marshy  ground,  dotted  here  and  there  with  "pulk"  holes  and 
"  plashes,"  each  fringed  with  a  rank  growth  of  reeds  and  sedges, 
would  be  the  constant  resort  of  the  lapwing,  the  redshank,  and 
the  snipe,  whilst  beyond,  and  rising  gradually  from  the  swampy 
level,  the  uplands,  clothed  with  heath,  furze,  and  braken,  would 
extend  over  many  hundred  acres,  as  yet  untouched  by  the  plough 
— a  rabbit  warren,  and  nursery  for  the  Norfolk  plover,  (JEdicnemtia 
crepitans,)     In  wet  seasons,  the  unbanked  margin  of  the  Mere 

would  fail  to  contain  its  waters  within  their  normal  limits,  and 

*  This  learned  phjrsician  and  naturalist  died  in  1688. 

t  So  pronounced  at  the  present  day  in  this  locality,  but  the  same  word  is 
written  *'  haft"  in  Bewick*s  description  of  this  iqpecieB  of  gull. 
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thus  a  wide  spread  inundation,  as  still  occasionally  occurs  on 
Wretham  heath,  would  attract  waders  and  wild  fowl  in  unusual 
numbers  to  a  diet  of  worms  beneath  the  shallow  flood. 

In  the  absence,  in  those  days,  of  any  special  protection,  the 
dangerous  character  of  the  surrounding  soil  must  have  formed  the 
chief  safeguard  against  human  depredations,  for  both  eggs  and 
young;  and  as,  even  now,  a  certain  portion  of  the  "hearth"  is 
inaccessible  to  the  egg  gatherers,  and  the  lucky  pairs  frequenting 
it  rear  their  young  in  peace,  so,  formerly,  a  still  wider  area  of 
impenetrable  swamp,  no  doubt,  formed  the  most  eligible  site  on 
the  island  for  laying  in,  or  "  lying  in,"  purposes.  To  the  spoliation 
by  all  kinds  of  four-footed  vermin,  as  also  by  the  larger  birds  of 
prey,  with  carrion  crows  and  ravens,  and  even  rooks  in  dry 
seasons,  they  were,  of  course,  exposed  in  days  long  antecedent  to 
extensive  game  preserving.  Both  nestlings  and  eggs,  under  these 
combined  attacks,  must  have  disappeared  in  large  numbers,  and 
many  an  old  bird  would  fall  a  victim  to  the  deadly  swoop  of  the 
peregrine,  nothing  loth  to  pass  a  day  or  two,  on  its  passage  north- 
ward in  spring,  in  close  vicinity  to  that  well-stocked  larder. 

In  concluding  this  portion  of  my  subject,  however,  I  must  not 
omit  to  mention  that,  whilst  the  eggs  of  these  gulls  have  alone  a 
marketable  value  at  the  present  day,  we  have  abundant  evidence 
that  in  former  times  the  young  birds  were  taken  as  well  in  con- 
siderable numbers,  and  met  a  ready  sale  both  in  the  provincial 
and  London  markets. 

Sir  Thomas  Browne,  alluding  to  their  abundance  at  Horsey, 
says,  "  they  sometimes  bring  them  in  carts  to  Norwich,  and  sell 
them  at  small  rates ;  and  the  country  people  make  use  of  their 
eggs  for  puddings;"  whilst  I  have  already  noticed  the  same 
author's  remarks,  that  those  from  Scoulton  Mere  were  sent  to 
London. 

In  the  Northumberland  "  Household  Book,"  amongst  the  special 
provisions  for  the  table,  we  find,  "  It  is  thought  good  that  seagulls 
be  hadde  for  my  Lorde's  own  mees,  and  none  other,  so  they  be 
good,  and  in  season,  at  j**  a  pece,  or  j*^-  ob.  (three  halfpence)  at  the 
moste  ;"  the  same  price  then  given  for  tcoodcocks. 

To  show  the  extent,  also,  to  which  the  traffic  in  these  nestlings 
was  carried,  I  quote  the  following,  from  an  account  of  the  black- 
headed  gull,  in  "  Grave's  British  Ornithology  :" — 
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"  Fotmerlj'  this  bird  was  held  in  esteem  as  an  artifitfl  of  food  ; 
they  were  taken  whilst  young,  before  tbi-y  were  able  U>  fly,  by 
driving  them  into  nets,  and  when  fattened  on  offal  were  sold  for 
the  table  at  five  BhilUngs  the  dozen;  and  we  further  learn  from 
Dr.  Plotfa  'History  of  Staffordahire,"  published  in  1686.  that 
fifty  dozen  were  frequently  taken  at  a  driving,  and  that  three 
drivings  were  generally  made  in  a  aeason." 

Having  no  personal  experience  of  their  edible  ([ualitiea,  I  am 
imable  to  state  whether  a  mere  vnlgar  prejudice  excludes  such  food 
ftom  our  modern  cui«ine,  or  whether  the  leas  pampered  appetites 
of  our  forefathers  canaed  even  a  nestling  guU,  "  fattened  on  offal,"  to 
be  regarded  as  "  a  dainty  dish  to  set  before  tlie  king  ;"  but,  iiioa- 
mucli  as  Blomfield  informs  na  that  in  the  reign  of  Henry  the 
Secon'l  the  manor  of  Scoulton,  Newlands,  was  held  by  lluj^h  de 
Burdeleys,  and  his  immediate  descendants,  by  "the  Seigeaulry  of 
keeping  the  King's  larder,"  it  is  more  than  probable  that  8coulton 
gulls,  by  virtue  of  the  "  larderer's "  office,  held  an  honourable 
position  at  the  royal  tiible. 

To  pass  now  to  a  description  of  Scoulton  gulleiy  as  it  exists  at 
the  present  time,  I  must  premise  that  tlio  same  condition  of  things, 
as  I  have  here  attempted  to  pourlray,  continued,  with  but  little 
material  change,  nntil  the  proviaiona  of  the  Commons  Kncloeure 
Act  were  carried  ont  in  that  jmriah,  between  the  years  180S  and 
1807,  and  thenceforward  drainage  and  cultivation  quickly  circum- 
scribed the  boundaries  of  the  fen,  and  the  once  barren  ujilands 
supplied  better  food  than  rabbits  to  the  rural  population. 

About  this  date,  the  then  proprietor  of  the  Mere,  no  doubt 
foreseeing  the  destruction  of  the  gullery,  if  not  strictly  preserved, 
planted  the  fine  bidt  of  trees  which  now  encircles  it,  and  formed 
the  raised  bank  by  the  water's  edge,  a  mile  and  three  qnarters 
round,  from  which  viaitors  are  enabled  to  watch  the  actions  of  the 
gulls.  But  for  such  timely  measures  having  been  adopted,  to  keep 
off  the  egg  slienlers  and  the  irrepressible  gunner,  Scoulton  giillery, 
like  those  of  Horsey,  Feltwell,  and  others,  would  have  been  long 
aince  abandoned,  and  local  naturalists  would  have  been  deprived 
of  one  of  the  most  interesting  sights  in  the  whole  county. 

The  water,  aa  now  confined  within  its  banks,  with  the  main 
island  or  "hearth"  in  the  centre,  cover  over  seventy  acres,  but 
the  gnlla  do  not  breed  on  more  than  two-thirds  of  the  extent ;  the 
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upper  portion,  covered  with  small  sallow  and  alder  bushee,  and  a 
soft  mossy  turf,  having  more  aJbtractions  for  the  snipes,  wild 
ducks,  and  teal,  that  regularly  breed  there ;  and  the  sedgy  margin 
forms  a  shelter  for  the  nests  of  coots,  water-hens,  and  dabchicks. 
The  breeding  haunt  of  the  gulls  is  on  an  oozy  surface,  covered, 
during  the  season,  ^vith  a  short  growth  of  reeds,  which  effectually 
hides  both  nests  and  nestlings, — excepting  those  placed  close  to  the 
water's  edge,  and  a  sprinkling  of  low  bushes  affords  perching 
places  for  the  gulls,  notwithstanding  their  webbed  feet.  Occasion- 
ally even  a  bird  may  be  seen  upon  the  top  of  a  flag-staff  attached 
to  a  summer-house,  on  a  small  island,  at  the  upper  end  of  the 
Mere. 

To  form  any  conception  of  the  swarms  of  gulls  which  here  con- 
gregate yearly,  for  breeding  purposes,  it  is  desirable  to  visit  the 
spot  soon  after  their  arrival,  as  the  young  reeds  are  then  but  of 
short  growth,  and  the  birds,  just  commencing  their  nesting  duties, 
are  more  easily  raised  by  the  sound  of  the  voice,  to  exhibit  their 
full  numbers.  It  is  scarcely  less  interesting,  however,  later  in  the 
summer,  to  watch  the  nestlings  just  emerged  from  the  shell,  or, 
later  still,  the  full  fledged  young  ones,  in  their  variegated  plumage, 
sitting  out  on  the  open  water,  or  on  the  grassy  banks  of  the  Mere. 

The  date  of  the  arrival  of  these  gulls  at  Scoulton  in  spring, 
varies  somewhat  with  the  mildness  or  backwardness  of  the  season, 
a  few  having  been  seen,  at  times,  by  the  middle  of  February, 
though  they  more  commonly  make  their  appearance  about  the  first 
or  second  week  in  March.  By  the  18th  of  April  the  first  eggs 
are  laid,  rarely  more  than  three  in  each  nest,  and  after  the  usual 
gatherings  seldom  more  than  two.  For  the  first  month  two  men  are 
employed  to  collect  three  days  a  week,  viz.,  Mondays,  Wednesdays, 
and  Fridays,  picking  up  every  egg  they  can  find,  and  generally  at 
the  rate  of  from  1500  to  2000  a  day ;  but  when  in  full  laying,  and 
left  undisturbed  from  Friday  to  Monday,  between  3000  and  4000 
have  been  taken  in  one  day.  This,  as  may  be  imagined,  is  no  easy 
task,  owing  to  the  swampy  nature  of  the  soil,  and  the  constant 
attacks  of  the  gulls,  who  clamorously  resent  such  treatment  of 
their  nests  by  incessantly  dashing  over  the  heads  of  the  men,  even 
striking  their  hats  and  faces  with  their  wings. 

In  some  places,  as  before  stated,  the  condition  of  the  "  hearth  " 
is  so  treacherous,  that  none  but  the  birds  themselves  can  safely 
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venture  upon  it,  and  the  owners  of  the  nests  in  such  localities 
necessarily  contribute  their  full  complement  of  young  to  the  general 
stock.  In  this  manner  from  10,000  to  20,000  eggs  have  been 
obtained  in  different  seasons,  and  on  one  occasion  even  40,000, 
but  this  occurred  after  they  had  been  allowed  a  jubilee  year,  and 
been  perfectly  unmolested  during  one  entire  summer. 

The  nests,  which  vary  considerably  in  height  and  general  con- 
struction according  to  situation,  are  much  flattened  at  the  top,  and 
loosely  constructed  of  coarse  flag  and  the  withered  stems  of  the 
last  year's  reeds,  and  are  lined  also  with  the  dried  leaves  of  the 
reed,  partly  obtained  on  the  island  itself,  and  partly  from  a  stack 
of  such  materials  left  standing  by  the  side  of  the  Mere.  In  many 
cases,  however,  the  eggs  are  deposited  on  some  grassy  tussock,  a 
little  lining  only  being  placed  in  a  depression  on  the  top.  The 
gulls  will  raise  their  nests,  should  the  waters  rise  very  much,  and 
those  situated  near  the  edge  of  the  island  are  commonly  from  half 
a  foot  to  a  foot  in  height.  6o  closely  are  their  nests  placed  in 
some  parts  of  the  ''  hearth,''  amongst  the  young  reeds,  that  I  have 
counted  six  or  seven  in  a  space  of  not  more  than  three  or  four 
yards ;  and  when  one  considers  the  general  similarity  of  the  eggs, 
and  the  still  greater  resemblance  of  the  young,  when  flrst  hatched, 
the  power  that  enables  each  parent  bird  unerringly  to  discover  its 
own  offspring,  is,  with  every  allowance  for  the  marvels  of  instinct, 
one  of  those  things  which  no  man  can  understand. 

A  few  years  back,  a  single  pair  built  their  nest  in  one  of  the 
small  bushes  on  the  island,  and  reared  their  young,  but  this  eccen- 
tricity was  neither  repeated  by  them,  nor  their  example  followed 
by  others. 

As  soon  as  the  old  birds  are  permitted  to  sit,  and  no  further 
intrusion  upon  their  haunts  is  permitted,  the  young  are  hatched  in 
about  a  month,  and  as  they  swim  most  gallantly,  even  in  their 
downy  state,  both  young  and  old  soon  congregate  upon  the  open 
water,  and  in  large  masses  present  the  most  beautifully  variegated 
patterns,  the  brown  tints  of  the  nestlings  blending  with  the  grey, 
white,  and  black,  of  the  adult  birds. 

In  very  dry  summers,  numbers  of  the  young  birds  are  suffocated 
in  the  mud  as  the  amount  of  water  decreases,  and  should  the 
gathering  of  eggs  be  carried  on  too  late  in  the  spring,  the  greatest 
difficulty  is  afterwards  experienced  by  the  parent  birds  in  procuring 
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food  for  their  young.  Owing  to  the  severe  drought  in  the  summer 
of  1869,  hundreds  of  young  birds  died  literally  of  starvation,  the 
old  ones  being  unable,  as  were  also  the  rooks  at  the  same  time,  to 
procure  worms  and  slugs  for  their  sustenance ;  but,  literally  speak- 
ing, the  dead  fed  the  living,  since  the  maggots  firom  the  bodies  of 
the  dead  nestlings  formed  a  scanty  provision  for  those  hatched  later 
in  the  year.  So  great,  however,  were  the  privations  of  the  parent 
birds,  that  hunger  proved  too  much  for  even  parental  aifeetioiiy 
and  many  wretched  nestlings  were  left  to  perish  on  the  island, 
through  the  old  ones  taking  their  departure  for  the  coast  several 
weeks  before  their  accustomed  time.  Owing  to  the  numbers  which. 
thus  met  with  an  untimely  end,  a  partial  jubilee  was  enacted  in 
the  two  following  seasons,  and  thus,  in  spite  of  very  many  being 
shot  on  the  coast  during  the  severe  winter  of  1870-71,  the  colony 
this  last  summer  appeared  as  numerous  as  ever. 

In  ordinary  seasons,  by  the  end  of  July,  the  young  have  acquired 
their  full  powers  of  flight,  and  towards  the  middle  of  August 
prepare  to  quit  their  breeding  place,  and  with  their  parents  betake 
themselves  to  the  sea  coast ;  and  from  that  time  until  the  following 
spring,  not  a  single  gull  can  be  seen  in  the  vicinity  of  the  gullery, 
their  incessant  cries,  which  cease  neither  day  nor  night,  giving 
place  to  a  stillness  and  a  sense  of  dreary  desolation  which  must  be 
felt  to  be  fully  realized. 

The  eggs  of  these  gulls,  which  are  generally  considered  as  a  great 
delicacy  when  eaten  cold,  like  lapwing's  eggs,  are  now  sold  on  the 
spot  at  from  9d.  to  Is.  a  score,  but  in  1825,  according  to  Messrs. 
Sheppard  and  Whitear,  they  fetched  only  4d.,  and  the  person  who 
had  then  the  right  of  collecting  them  paid  £15  a  year  for  the 
privilege.  The  package  and  transmission  of  such  large  numbers  to 
the  diiferent  markets  in  Norfolk  and  other  parts  of  England  is,  of 
course,  a  business  of  itself,  requiring  no  little  care  and  skill 
on  the  part  of  the  keeper.  The  close  resemblance  of  many  of  these 
eggs  to  those  of  the  lapwing  or  peewit,  causes  them  to  be  not 
unfrequontly  sold  in  the  market  as  plover's  eggs,  more  particularly 
since  the  latter  have  become  more  and  more  scarce,  and  the  very 
term  "Peewit"  gull,  applied  to  this  species,  aids  the  decep- 
tion, and  renders  the  general  public  more  liable  to  be  gulled. 
In  looking  over  a  large  series,  one  is  struck  with  the  extraordinary 
variation  in  the  coloring  matter  from  the  normal  tints  of  green  and 
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with  the  eggs  of  domestic  fowls,  n  considerable  nutuher  dwarfed 
and  misshapen  to  a  strange  degree ;  but  whether  these  are  to  bo 
considered  as  t<xCoptional  only,  in  a  natural  sense,  amongst  the 
hundreds  of  eggH  gathered,  or  are  in  any  way  attributable  to  the 
syatematic  robbeiy  of  those  first  laid,  1  am  not  prepared  to  sey, 

Notwithstanding  the  watchful  care  of  the  keepers,  the  young,  as 
soon  OS  batched,  have  many  dangorii  to  contend  with  besiilea  the 
chance  of  suflbcation,  or  a  «»rcity  of  food,  as  it  is  almost  impossible 
to  extirpate  the  rats,  weasels,  and  other  vermin,  which  are  irresisl,- 
ihly  attracted  by  the  strong  scent  of  the  birds,  Nor  ai«  the 
nestlings  mucb  more  safe  on  the  water  than  on  the  loud,  sinee  they 
form  a  lender  morsel  for  a  hungry  pike,  and  eels  have  been  known 
to  attach  themselves  to  these  swimming  pulf-balls,  and  sink  witb 
them  to  the  muddy  depths  of  the  Mere. 

So  mucb,  then,  as  to  the  nesting  habits  of  the  black-headed 
gull,  which,  for  a  considerable  portion  of  the  year,  as  before  stated, 
is  essentially  a  land  gull,  following  the  plough  in  search  of  worms, 
grubs,  and  insects,  and  even  small  mammalia  ;  and  being  thus  in 
every  way  the  farmer's  triend,  deserving  at  bis  hands  of  every 
possible  protection  and  encouragement. 

Occasionally  tbey  have  been  known  to  devour  small  birds  when 
pressed  lor  food,  but,  as  a  rule,  I  believe,  their  carnivorous  tastes 
incline  rather  to  felt  than  ffiithers,  and  so  fund  are  they  of  mice, 
that  they  will  catch  them  when  thrown  up  into  the  air  with 
wonderful  dexterity,  rarely  allowing  them  to  Ml  to  the  ground. 
Tbey  have  also  been  seen  on  a  summer's  evening  hawking  for 
cockchafora  under  the  shade  of  lofty  elms,  and  the  various  small 
moths  that  swarm  around  the  sedgy  borders  of  the  Mere  are 
favourite  objects  of  pursuit. 

As  before  stated,  at  the  close  of  the  breeding  season,  young  and 
old  betake  themselves  to  the  sea  coast,  where,  throughout  the 
autumn,  tbey  are  by  &r  the  most  abundant  of  the  smaller  gulls 
that  seek  their  food  upon  the  muds  and  sand  banks  of  our  tidal 
estuaries  ;  and  even  in  the  moat  severe  weather  they  may  be  seen 
in  flocks  upon  their  accustomed  feeding  grounds. 

I  have  reason,  however,  to  believe  that  very  many  also  pass 
southwards  in  the  autumn  and  winter,  from  tbe  iact,  that  when,  as 
happe&B^ot  unfrei(ueQtly  on  dark  autumnal  nighle,  immeose  flocks 
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of  golden  plovers  aud  other  migrants  are  heard  whistling  and 
calling  over  this  city,  attracted  by  the  glare  of  the  lamps,  the  harsh 
cries  of  this  gull,  apparently  in  considerable  numbers,  may  be 
readily  distinguished  at  times;  and  there  can  be,  I  think,  no 
question  that  a  migratory  movement  is  then  taking  place. 

The  black  head  in  this  species  is  peculiar  to  the  breeding  season,  a 
slight  patch  only  on  the  nape  of  the  neck  existing  in  its  winter 
dress,  and,  as  is  customary  with  all  gulls,  the  young  are  two,  if  not 
three,  seasons  in  acquiring  their  full  plumage. 

I  never  yet  saw  a  mottled  bird  at  Scoulton  on  their  first  arrival, 
and  it  is  rare  even  to  see  one  with  a  black  bar  at  the  base  of  the 
tail,  the  last  stage  of  immaturity ;  but  though  in  this  state,  they 
have  been  known  to  breed,  still,  as  a  rule,  these  birds  do  not  seem 
to  pair  off  or  frequent  their  nesting  stations  until  they  have 
acquired  their  full  adult  plumage.  This,  no  doubt,  accounts  for 
the  numbers  Seen  throughout  the  summer  on  all  parts  of  our  coast, 
feasting  their  idle  hours  away,  till  in  due  time  (provided  always 
they  keep  clear  of  ladies*  hats),  the  joys,  labours,  and  anxieties  of 
the  nuptial  state  are  theirs,  and  with  a  burst  of  parental  indignation 
they  witness  for  the  first  time  the  inevitable  robbery  of  their  new- 
laid  eggs. 


III. 

THE  NORFOLK  BROADS  AND  MERES  GEOLOGICALLY 

CONSIDERED. 

By  J.  E.  Taylor,  F.G.S. 

Read  Slst  October,  1871, 

Mr.  President,  Ladies,  and  Gentlemen — It  is  only  since  I 
seriously  began  to  look  for  materials  in  the  composition  of  the 
present  paper,  that  I  became  aware  of  the  importance  of  the  task 
I  had  undertaken.  So  little  has  been  said  on  the  subject,  that  I 
am  almost  in  the  unpleasant  position  of  being  the  first  to  open  it 
for  discussion.  If  my  remarks  should  have  the  effect,  whether 
directly  or  indirectly,  of  giving  us  more  light  on  the  subject  of  the 
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origin  of  our  Broads  and  Meres,  I  shall  deem  myself  amply  re- 
warded for  any  trouble  of  mine. 

It  falls  within  the  legitimate  province  of  Geology  to  account  for 
the  aspects  of  physical  geography  by  a  reference  to  bygone  opera- 
tions. There  is  not  a  single  element  in  this  important  science 
which  is  not  due  to  those  principles  which  form  the  very  vitality 
of  geology.  Whether  in  the  upheaving  forces  which  have  made 
one  part  of  the  earth  wildly  mountainous,  or  in  the  denuding 
agencies  which  have  cut  another  area  down  to  the  general  flatness 
of  the  Fen  districts,  we  must  recognize  in  both  the  efiects  of 
agencies  which  have  been  in  operation  for  ages.  We,  in  Norfolk, 
are  fortunate  in  being  able  more  or  less  completely  to  connect  the 
later  tertiary  deposits  with  each  other,  and  hence  it  is,  that  one  of 
the  most  interesting  chapters  in  later  geology  is  to  be  read  of  in 
the  Eastern  Counties.  The  physical  aspects  of  the  Broad  dis- 
trict— to  take  that  first — are,  I  suppose,  tolerably  well  known  to 
all  present.  They  are  aware  what  a  paradise  it  is  to  the  naturalist, 
what  treasures  of  birds,  plants,  and  insects,  its  peculiar  geographi- 
cal character  supports.  Between  this  part  of  Norfolk,  and  the 
opposite  coasts  of  Holland,  there  is  such  a  striking  likeness  that, 
for  artistic  purposes,  the  former  may  be  regarded  as  a  portion  of 
Holland  which  has  been  broken  off",  and  floated  across  the  German 
Ocean  hither !  The  sluggish  rivers  wind  for  miles  out  of  their 
straight  course,  owing  to  their  small  fall,  and,  in  the  valley  of  the 
Bure  especially,  we  have  a  string  of  water  expanses,  termed 
"  Broads,*'  which  bound  the  course  of  the  river  on  this  side  or  on 
that.  The  small  fall  of  the  river — only  two  or  three  feet — at  once 
tells  us  that  the  rivei's  themselves  have  not  scooped  out  the  basins 
in  which  the  Broads  lie,  indeed,  as  we  shall  see  further  on,  there 
is  a  greater  tendency  on  their  part  to  fill  up  such  basins  than 
otherwise. 

The  Broad  district  is  a  county  sui  generis,  with  the  exception  of 
its  cousinly  likeness  to  the  Dutch  Fens.  It  is  to  the  consideration 
of  the  geological  causes  which  have  been  operative  in  producing 
such  a  result,  that  I  now  beg  to  draw  your  attention. 

As  I  before  remarked,  it  is  necessary  at  once  to  refer  to  a  period 
long  antecedent  to  the  present,  in  time,  although  geologically  its 
immediate  predecessor.  You  are  aware  that  this  period  is  that 
commonly  known  as  the  "  Glacial  Epoch,"  when  Britain  was  dis- 
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tinguished  for  the  long  northern  winter  under  which  she  labouied, 
a  winter  so  intense  and  prolonged,  that  arctic  circumstances,  phy- 
sically and  zoologically,  prevailed  in  the  place  of  that  more  genial 
climature  under  which  we  now  live.  It  was  at  this  period  that 
England  underwent  the  last  great  physical  change.  We  have 
abundant  proof  that  ^Norfolk  must  have  been  submerged  to  at 
least  six  hundred  feet  below  its  present  leveL  Previous  to 
that — with  the  exception  of  the  muddy  deposits  brought  down  by 
a  large  river  on  the  continent  and  strewn  over  a  portion,  of  the 
chalk,  so  as  to  form  the  black  soil  of  the  "  Forest  Bed" — Norfolk 
was  a  continuous  and  uneven  bare  sheet  of  chalk,  which  had  long 
been  exposed  to  atmospherical  wear  and  tear.  In  the  pre-glacial 
epoch,  this  chalk  sheet  was  roamed  over  by  herds  of  deer,  ele- 
phants, mastodon,  &c.,  and  a  great  estuary  cut  through  it  from  a 
southerly  direction,  on  the  floor  of  which  was  formed  our  well 
known  "  Norwich  Crag."  One  cannot  but  reflect  on  the  difference 
between  the  land  surface  of  the  county  in  Pliocene  times,  and  that 
of  the  present  epoch. 

It  was  during  the  great  depression  to  which  I  have  referred,  that 
the  thick  beds  of  sand,  gravel,  clay,  brick-earth,  &c.,  were  thrown 
down  and  accumulated,  in  some  parts  to  nearly  three  hundred  feet 
in  thickness.  Thus  was  the  old  land  surface,  with  its  rabble  of 
flints,  left  by  the  decomposed  chalk,  associated  with  the  teeth, 
tusks,  bones,  &c.,  of  extinct  animals,  covered  up  beneath  an  over- 
lying sheet  of  drift.  This  sheet  must  have  been  more  or  less  con- 
tinuous, with  just  such  variations  in  its  thickness  as  would  be  the 
result  of  currents. 

Then  we  have  the  period  of  elevation,  towards  the  close  of  the 
glacial  epoch.  It  was  no  sudden  phenomenon,  but  a  process  per- 
haps as  gentle  as  that  which  is  even  now  elevating  the  northern 
shores  of  the  Baltic.  At  length  the  marine  muds  and  sands,  in 
their  soft  condition,  were  brought  under  the  influences  of  current 
and  tidal  action.  As  the  upheaval  went  on,  these  could  not  fail  to 
leave  their  marks  on  the  rising  area,  in  the  shape  of  valleys,  re- 
deposited  material,  etc.  We  have  a  good  illustration  of  this  in  such 
of  the  latest  glacial  beds  as  the  sheet  of  large,  rounded  boulders 
on  Mousehold,  which  represent  to  us  a  thick  stratum  whose  finer 
particles  have  been  carried  away,  leaving  this  ancient  shingle  heap 
to   accumulate   in   consequence.      The   upheaval  went  on   until 
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England  was  connected  with  the  continent,  so  that  the  relative 
position  of  land  and  water  may  have  been  some  hundred  and  fifty 
feet  in  difference.  The  general  aspects  of  Norfolk  would  not  be 
unlike  what  they  now  are  in  many  respects.  The  marine  action 
had  scooped  hollows  in  the  accumulated  drift  beds,  and,  in  many 
places,  had  cut  through  them  right  down  to  the  solid  chalk. 
When  the  land  stood  higher,  the  water  fall  must  have  been  more 
rapid,  and  the  denudation  more  effective.  Hence  atmospherical 
wear  and  tear  rendered  still  more  palpable  the  initiatory  hollowings 
of  valleys  first  produced  as  the  land  arose  above  the  water. 

I  believe  that  it  is  during  this  stage  of  Norfolk  history,  that  we 
have  the  origination  of  our  Broads.  Not  that  the  latter  were  what 
we  now  see  them — but  that  the  agencies  which  scooped  out  the 
hollows  in  which  the  waters  of  the  Broads  now  lie,  were  then  in 
action.  Those  agencies  I  believe  to  be  the  effect  of  land  ice.  "We 
have  abundant  geological  evidence  that  the  climate — although  not 
so  rigorous  as  it  had  been — was  still  much  colder  than  it  is  at 
present.  The  Rev.  Osmond  Fisher  has  pointed  out  that  the 
January  isothermal  of  SS**  approaches  nearer  to  this  part  of 
England  than  to  any  other,  and  he  draws  the  inference  from  this, 
that  the  glacial  cold  might  have  lingered  longer  here  than  any- 
where else,  and  that  its  effects  may  have  resulted  in  external  phys- 
ical action.  The  accumulations  of  valley  gravel  on  the  flanks  of 
the  valleys  of  our  rivers,  testify  to  the  rigorous  climatal  conditions 
then  in  force  to  produce  them.  During  the  winter  season  it  is 
probiible  these  valleys  were  charged  with  ice-floes,  which  would 
assist  in  widening  them.  Let  it  be  remembered,  that  I  am  speak- 
ing of  a  time  when  the  area  of  the  Broads  was  at  least  one  hundred 
and  fifty  feet  above  the  sea  level.  The  German  Ocean  did  not 
exist,  so  that  the  present  debouchui*e  of  our  rivers  could  not  have 
been  openly  into  such  a  sheet  of  water.  The  ice  which  lay  over 
what  is  now  the  Broad  district,  in  moving  along  the  excavated 
valley,  would  scoop  out  just  such  depressions  as  these  we  see. 
I^rofessor  llamsay  and  most  of  our  best  geologists  assign  the  forma- 
tion of  the  Swiss,  Italian,  Scotch,  Welsh,  and  Cumberland  lakes  to 
the  effects  of  ice.  This  ice,  in  descending  from  the  adjacent  high 
inountiiins  where  it  accumulated  as  glaciers,  exercised  the  greatest 
degree  of  erosion  or  scooping  out  power  at  their  bases.  Hence  the 
general  position  of  these  great  lakes  all  over  the  northern  hemi- 
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sphere.  Wo  had  no  such  mountains  in  Norfolk,  but  if  the  area 
where  the  Broads  now  lie  was  one  hundred  and  fifty  feet  above  the 
sea  level,  it  will  follow  that  those  parts  higher  still  (our  present 
water-shed)  remained  in  tlie  same  relations  as  they  do  now. 
Hence  our  lakes  or  Broads  were  smaller  and  shallower,  simply  for 
lack  of  that  mechanical  force  derived  only  by  glacial  descent  &om 
very  elevated  regions.  As  it  is,  the  depth  and  extent  of  the 
Broads  I  consider  to  be  directly  proportioned  to  the  operating 
effects  of  the  ice  from  the  higher  levels. 

We  know  that  during  the  connection  of  England  with  the  con- 
tinent, the  climate  was  rigorous,  because  it  was  now  that  arctic 
plants  migrated,  and  took  up  their  position  wherever  it  was  possi- 
ble. As  the  climate  toned  down  these  were  obliged  to  ascend  the 
mountain  and  hilly  ranges,  where  alone  they  could  find  a  cold 
suited  to  them,  and  similar  to  that  which  had  maintained  them  in 
the  plains  previously,  lliat  the  climate  became  warmer  before 
our  island  was  separated  from  the  continent,  is  evident  by  our 
prevailing  flora,  as  well  as  fresh- water  and  land  fauna,  which  differ 
in  no  respect  from  the  general  European  types. 

Zoologically,  therefore,  as  well  as  geologically,  we  know  that 
England  has  been  severed  from  the  rest  of  Europe,  since  the 
glacial  period,  and  within  comparatively  recent  times.  The 
German  Ocean  is  but  of  yesterday,  in  comparison  with  other  seas. 
Mr.  Godwin  Austen  has  shown  that  an  elevation  of  no  more  than 
one  hundred  and  twenty  feet  would  once  more  lay  bare  its  sea 
bed,  and  connect  us  with  the  continent  from  Flamborough  Head 
by  way  of  Heligoland  to  Holstein.  The  deepest  part  of  the  sea  is 
that  known  as  the  **  Deep  Water  Channel,"  which  runs  more  or 
less  parallel  to  the  coasts  of  Essex,  Suffolk,  and  Norfolk,  and  has 
a  maximum  depth  of  one  hundred  and  eighty  feet.  In  case  of  an 
elevation  like  that  above-mentioned,  this  would  become  the  bed  of 
the  Thames,  and  it  is  probable  that  it  was  the  course  of  some  such 
river  before  England  became  an  island.  In  that  case,  the  rivem 
flowing  down  the  Norfolk  valleys  would  be  tributary  to  it,  and 
the  extinct  river  whose  dried  up  bed  may  be  seen  in  the  Mundesley 
Cliffs,  may  have  been  a  similar  minor  tributary  during  post-glacial 
times.  The  North  Sea  has  an  average  depth  of  two  hundred 
fathoms,  or  twelve  hundred  feet,  so  that  this  must  have  been  a  sea 
af»es  before  the  German  Ocean  was  formed,  and,  in  fact,  that  into 
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whicli  t,he  great  river  riiiining  nlouj;  tlm  "  Doe]>  Wator  (.'iuiniiul " 
('(H|ilied  itself. 

It  may  be  inijuired  whj-  I  a»fuiue  a  Iiighcr  elevation  of  Britain 
liuriiig  the  post  glacial  poriod.  In  the  first  place,  I  point  to  the 
jioological  features  common  to  this  country,  and  those  across  the 
ChaBnel,  and  to  the  fact  that  thoir  community,  and  the  possibility 
of  migitttioQ  hithei  could  not  liave  takvn  place  until  after  the 
severe  cold  of  the  glacial  peritKl  hod  passed  away.  The  slutllow- 
ncsa  of  the  intervening  oea  is  another  indication  of  its  recent 
origin.  But  I  think  we  bave,  at  Yarmouth,  a  very  good  pmof  of 
the  land  having  stood  higher  subsequent  to  the  glacial  period,  and 
of  the  recent  severance  of  Euglaiid  from  the  Continent,  Under- 
neath the  Deuc  sands  we  have  a  stratum  of  recent  estuarine 
deposits,  to  which  my  attention  was  kindly  drawn  by  Mr.  Fred.  W. 
Harmex.  These  are  one  hundred  and  twenty  feet  in  thickness, 
and  therefore  indicate  the  gradual  depression  of  the  land  to  thai 
depth  whilst  they  were  forming.  They  equally  point  to  the  en- 
croachment of  the  North  Sea  over  what  wore  then  the  lowest 
lying  lands,  until  the  German  Ocean  occupied  its  prbsent  site. 

As  the  latt«r  process  took  place,  we  should  have  a  gradual 
alteration  In  the  arterial  drainage  of  the  next  low-lying  area.  Tlie 
depression  which  took  place  whiLet  the  Yarmouth  cstuanue  doposil« 
were  forming,  had  it  continued,  would  have  occupieil  the  entire 
area  of  the  Broad  district,  and  thus  produced  a  very  diiTerent 
coast  line  to  the  present.  As  the  land  gradually  settletl  down  to 
its  present  level,  tlie  hollowpr  portions  would  then  be  filled  witli 
water,  and  hecome  Bwada.  As  a  rule,  these  natural  bkea  are 
distinguished  by  always  being  connected  with  a  river,  either  by 
of  a  broad  natural  dyke,  or  by  the  river  running  through 
them.  Moat  of  tbeni  are  hollowed  out  of  the  chalk,  the  eixision 
of  which  I  sjKike  haviug  cut  away  all  the  drift  strata  down  to  this 
parent  rock.  Burlingham,  South  Walshani.  Wroxham,  Ranworth, 
and  tuany  otliere,  have  all  ii  chalk  bottom.  Over  thb  there  has 
accumulated  a  stratum  of  mud,  which,  in  those  Broads  standing 
off  the  river,  is  very  thick. 

In  such  places  as  the  little  Broad,  at  South  Walshain,  where 
there  is  a  scour  by  the  current,  the  mud  is  absent,  and  tlie  watfj- 
in  many  places  fiftiwn  feel  deep,  'llie  deepest  Broads  are  always 
those  where  the  rurrt'Ui  is  in  action,  and  tlic  Blialhiwcsl  whore  it 


36 

is  not  felt.  In  Heigham  Sounds  we  have  an  accumulation  of 
twenty  feet  of  mud.  During  the  winter,  the  floods  bring  down 
great  quantities  of  mud,  and  the  surplus  water  fills  the  Broads,  and 
precipitate  it  along  their  floors,  except  in  those  where  the  current 
is  strong  enough  to  prevent  it  by  carrying  it  away.  Hence  it  is 
that  our  Broads  have  become  shallower.  The  rich  mud  and  the 
shallowness  have  favoured  the  growth  of  the  aquatic  vegetation, 
and  thus  deposition  and  carbonaceous  accumulation  have  every  year 
been  doing  their  utmost  to  fill  up  and  contract  the  areas  of  these 
lakes.  My  friend,  the  Eev.  John  Gunn,  has  given  a  lucid  account 
of  the  rapid  growth  of  peat  along  the  margins  of  the  Broads,  in 
his  Essay  on  the  "  Geology  of  Norfolk,"  and  we  all  know  what 
excellent  opportunities  such  a  careful  observer  has  had  of  recording 
the  facts.  Whilst  the  average  rain-fall  of  the  county  is  not  quite 
twenty-five  inches,  Mr.  Hawkshaw  tells  us  that  it  has  been  found, 
from  actual  experience,  that  the  evaporation  from  such  Broads  as 
that  of  Ormesby,  is  not  less  than  thirty  inches.  This,  again, 
favours  the  process  of  filling  up. 

It  is  very  evident  that,  just  after  the  severance  of  England  from 
the  Continent,  our  Broads  must  have  been  very  different  things  to 
the  shallow,  contracted  objects  they  now  are.  The  marsh  land  on 
either  side  the  Yare,  down  to  Yarmouth,  when  dug  into,  is  seen  to 
be  nothing  more  or  less  than  drained  peat,  more  or  less  full  of 
fresh-water  shells.  In  fact,  the  whole  of  the  low-lying  land  must 
have  been  covered  by  water,  especially  as  the  tidal  back-water  is 
now  considerably  diminished  since  the  sandbank  on  which  Yar- 
mouth stands  became  solid  land,  and  no  longer  an  island.  The 
lower  parts  of  this  great  valley  have  imdoubtedly  been  filled  up 
at  least  six  feet,  within  comparatively  recent  times.  Breydon  has 
been  silted  up  four  feet  within  the  last  half-century,  but  that  is 
due  to  peculiar  causes. 

No  wonder  that,  when  the  adventurous  Danes  felt  their  way  up 
these  estuaries,  they  should  have  christened  the  villages  on  their 
banks  with  those  terminations  of  "  by  "  and  "  wic,"  which  at  once 
indicate  their  original  naval  character.  I  must  protest,  however, 
against  the  general  idea  that  "the  sea  came  up  to  Norwich."  It 
was  simply  that  there  was  more  water,  and  that  perhaps  backed 
up  higher,  for  in  digging  for  the  sewerage  works  at  Trowsc,  and 
elsewhere,  though  the  peat  passed  through  was  five  or  six  feet 
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thick,  and  full  of  shells,  the  latter  were  all  of  fresh- water  species, 
and  there  did  not  occur  any  of  a  marine  character.  Our  Broads 
are  outliers  of  this  former  hydrographical  system,  and  they  occupy 
those  spots  where  the  erosion  had  been  most  in  operation. 

There  can  be  little  doubt  that  the  word  "Broad"  comes  from 
the  Anglo-Saxon  "  Bradan" — to  make  broad — a  word  which  we 
have  retained  as  a  proper  name  when  speaking  of  the  largest  of 
these  expanses,  as  for  instance,  Breydon,  near  Yarmouth.  But 
this  word,  being  Saxon,  shows  us  that  our  Broads  existed  sepa- 
rately and  specially  in  those  days,  therefore  the  whole  of  the 
valleys  could  not  have  been  entirely  filled  with  shallow  water  at 
so  late  a  period. 

The  largest  number  of  the  Broads  is  situated  in  the  Bure  VaUey, 
where  we  have  twenty-two  of  all  sizes,  whose  names  and  acreages 
(the  latter  ascertained  by  Mr.  Grantham,  C.K)  are  as  follows  : — 

Acres. 

Ormesby,  Filby,  and  RoUesby 

Walsham 

Eanworth 


Little 

Decoy 

Salhouse 

Burnt  Fen 

Hoveton  Little 

Hoveton  Great 

Wroxham 

Bridge     . 

Belaugh  . 

Catfield  . 

Oliver     . 

Barton 

Stalham  . 

Dilham  . 

Hickling  and  Whitesley 

Womack 

Chapman's 

Martham 

Horsey    . . . 

Calthorpe 


464 
62 

117 
13 
22 
22 
11 
57 

121 
92 
12 
12 
22 
23 

229 
75 
17 

578 
25 
46 

115 

130 
13 
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Some  of  the  latter  are  situated  on  the  trihutary  stream  Ant,  and 
on  the  Hundred  Stream.  The  Broads  on  the  Yare  are  only  four 
in  numher. 

Perhaps  the  reason  why  there  are  fewer  Broads  on  the  Yare  than 
on  the  Bure,  is  that  the  average  breadth  of  the  former  is  much 
greater  than  that  of  the  latter.  The  general  breadth  of  the  Yare  is 
150  feet,  and  that  of  the  Bure,  100  feet. 

These  are  as  follows : — 

Acres. 

Buckenham  ..  ...  ...         ...  20 

Strumpshaw  ...  ...  ...  17 

Rockland  ...  ...  ...         ...  117 

Surlingham  ...  ...  ..  104 

There  is  also  a  small  Broad  at  Hassingham,  near  Buckenham,  on 
the  opposite  side  of  the  river  to  the  two  last  mentioned.  Breydon 
has  an  acreage  of  1200  acres. 

To  sum  up — the  physical  characters  of  the  Broads  are  distin- 
guished from  the  Meres  by  being  always  situated  on  or  near  rivers, 
and  therefore  they  occupy  the  lowest  level.  Their  bottoms,  when 
denuded  of  their  muddy  deposits,  are  generally  of  chalk. 

I  am  afraid  I  have  drawn  largely  on  your  patience  in  thus  enter- 
ing so  minutely  into  the  circumstances  imder  which  they  were 
formed,  as  well  as  into  their  antiquity.  My  only  apology  is  that  I 
found  it  so  entertaining,  that  I  could  not  leave  off  before. 

With  regard  to  the  Norfolk  Meres — the  origin  of  the  name  is  so 
palpable  that  I  need  not  stay  to  mention  it. 

The  Meres  are  not  by  far  so  numerous  as  the  Broads,  and  they 
are  distinguished  by  the  following  physical  characters  : — As  a  rule, 
they  are  situated  on  the  upper  boulder  clays,  as  at  Scoulton, 
Wretham,  and  elsewhere,  and  therefore  occupy  higher  levels  than 
the  Broads.  They  are  not  in  connection  with  any  rivers,  and  rarely 
with  even  small  streams.  They  occupy  the  lower  parts  of  the 
district,  and  are  fed  by  small  runnels  during  rainy  weather.  Hence 
they  frequently  dry  up  during  a  season  of  drought,  their  water 
supply  being  simply  tlie  storeage  of  the  wet  seasons.  I  do  not 
think  many  of  the  Meres  are  fed  by  springs.  If  they  were,  the 
springs  would  have  to  issue  from  the  drift  sand  which  usually  lie 
underneath  the  boulder  clay,  and  I  think  a  communication  like  this 
would  be  much  more  likely  to  let  the  water  out,  than  to  pour  it  in. 
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Again,  springs  are  freqaentlj  active  daring  seasons  of  drought,  as 
the  interval  of  time  between  the  origimd  rain-fall  and  the  drought 
has  been  occupied  in  percolating  through  the  strata.  Of  all  the 
Norfolk  MereSy  that  at  Diss  is  the  most  remarkable.  It  is  -verj 
deep  in  some  places,  over  twenty  feet,  and  must  have  been  deeper 
originalljy  as  the  water  poured  into  it  has  undoubtedly  helped  to 
fill  it  up  bj  the  deposition  of  sedimentary  matter.  There  can  be 
little  doubt  that  the  formation  of  Diss  Mere  is  due  to  glacial  action, 
which  has  cut  down  all  the  overlving  beds  into  the  solid  chalk,  and 
left  there  the  present  remarkable  basin-shaped  depression.  The 
entire  neighbourhood  of  Diss  has  been  subjected  to  peculiar  glacial 
action,  as  may  be  seen  in  the  ploughel-out  and  contorted  drift 
beds,  and  I  r^ard  the  hollow  in  which  the  Mere  lies,  as  one  among 
these  phenomena.  With  the  exception  of  being  cut  down  to  the 
chalk,  Diss  Mere  in  all  respects  answers  to  the  rule  laid  down. 
Scoulton  Mere  is  easier  to  understand.  Its  waters  are  shallow,  and 
we  know  that  time  was  when  a  greater  area  of  the  district  was  a 
swampy  marsh,  not  unlike  the  Island  which  now  occupies  the 
centre  of  the  Mere.  Cultivation  has  gradually  contracted  this  area, 
until  all  that  remains  of  it  is  the  present  state  of  things.  The 
Mere  is  situated  on  an  extensive  and  continuous  .^iheet  of  boulder 
clay,  on  which  rest  several  natural  lakes  of  greater  or  less  size. 

At  lower  levels,  in  the  Fen  districts,  we  have  Meres,  as,  for 
instance,  the  well-known  one  at  Whittlesea,  now  drained.  These 
lie  on  the  Kimmeridge  clay — a  formation  considerably  oMer  than 
our  chalk— which  crops  up  beneath  the  Fens.  It  is  qniUi  as 
impervious  to  percolation  as  our  own  boulder  clays,  and  thus  pTr>- 
duces  similar  physical  resemblances.  The  F^^ri  rlistri^'rfc  owfts  itM 
swampiness  to  the  underlay  of  this  partirnilar  stratum,  and  thft 
prevalence  of  the  termination  of  it^  vilUc(e  and  f/>wn  narn^^s  of 
"ea,"  and  "ey" — the  Saxon  worrU  for  ij4l'»nd  ^u(\'u'tlf4^  Ut  im  ih*% 
condition  of  things  a  thousand  years  ft^ct. 

Meres  are  also  common  U)  frheshirf,,  whf^n  f.h/\y  nwtinlly  li/^  ov^f 
that  formation  termed  th#  k^Mj^r.  h  'i<  In  f.hJ4  ihah  iht^  f.hifvk  >»fi/U 
of  rock-salt  occur.  That  salt  is  ^»A^ns(  i/^rmlimWy  rli4l•/llv^<l  r»wr»y  by 
percolating  water,  which  issnes  to  th^  ^ufffi/n  ,»«t  \ff)UH  njifini//. 
Hence  the  overiying  rocks,  in  nmny  pl»^r«K,  nn^  ^I^pf<H«.»/v/|.  ^nd  th«^.n 
form  hollows  into  which  the  i»nf»frf»<'»M|  wrtf^»»  /I^iIm-*.  ^imI  ^./m**  th»*. 
well-known  Che»hire  Meres. 
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I  have  no  doubt  that  many  of  the  "  tarns,'*  or  smaller  Meres,  so 
common  on  our  boulder  clays,  or  "  heavy  lands  "  as  they  are  com- 
monly termed,  have  been  formed  in  a  similar  manner.*  Water,  in 
draining  through  chalk,  will  form  the  well-known  "  sand-pipes," 
by  dissolving  portions  of  the  carbonate  of  lime  away.  I  have  seen 
sand-pipes  so  formed,  which  have  been  thirty  yards  across.  The 
matter  thus  hollowed  out  and  carried  away  is  replaced  by  a  subsi- 
dence of  the  overlying  beds,  which  then  form  the  basin  for  a  small 
Mere  or  tarn.  We  occasionally  read  in  the  newspapers  of  the 
"  caving- in  "  of  earth  in  this  fashion,  and  its  cause  is  due  to  the 
igencies  I  have  mentioned. 

In  conclusion,  I  beg  to  thank  you  for  your  kindness  in  listening 
to  what  must  necessarily  be  but  an  imperfect  sketch  of  an  interest- 
ing  and  important  subject. 


IV. 

FUETHEE  NOTES  ON  COAST  INSECTS  FOUND  AT 

BEANDON. 

Bt  C.  G.  Barrett. 

Read  28th  November,  1871, 

It  will  be  remembered  that  I  brought  forward  last  year  some  facts 
respecting  the  occurrence  of  certain  species  of  coast  insects  on  the 
"  Breck"  sand,  (of  which  the  district  round  Thetford  and  Brandon 
is  composed)  which  facts  seemed  to  me  to  lead  strongly  to  the 
conclusion  that  these  species  had  occupied  this  district  from '  the 
time  when  it  was  a  part  of  the  then  sea-coast.  Besides  recording 
the  species  which  had  come  under  my  own  observation,  I  men- 
tioned certain  other  species — Agrotis  valllgera  and  cursoria  among 
them — which  have  been  found  in  this  country  exclusively  attached 
to  coast  sands,  and  that  it  would  be  interesting  to  ascertain  whether 
they  were  also  to  be  found  in  the  same  district,     In  a  subsequent 

*  Sir  W.  Jones  informs  me  of  the  formation  of  several  pits  on  his 
estate  brought  about  in  this  manner. 
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note  I  mentioned  that  the  former  species  had  actually  been  found 
there. 

There  is  another  species,  Agrotis  tritiei,  which  I  did  not  men- 
tion because  it  occurs  sparingly  on  inland  heaths,  but  is  only 
found  in  such  situations  of  a  dull  brown  colour,  while  on  coast 
sandhills,  where  it  swarms,  it  is  generally  distinctly  and  richly 
coloured  and  marked,  and  varies  from  whitish,  with  dark  markings, 
to  almost  a  jet  black. 

Having  during  the  past  season  had  further  opportunities  of 
investigating  this  subject,  I  venture  to  offer  a  few  more  facts  bear- 
ing upon  it,  especially  with  reference  to  the  three  species  just  named- 

In  August  last  I  had  the  pleasure  of  finding  Agrotis  valligera  in 
the  greatest  profusion  at  Brandon,  frequenting  the  flowers  of 
Scabiosa  (Knautia)  arveims,  both  by  day  and  night,  and  with  it  an 
abundance  of  Agrotis  triticiy  of  precisely  the  rich,  deep  style  of 
colour  and  markings  which  characterize  it  on  the  coast,  but  although 
I  worked  long  and  haird,  I  was  unable  to  find  a  single  specimen  of 
Agrotis  cursoria. 

Now,  as  this  last  species  is  the  most  plentiful  of  the  three  on 
the  present  coast  of  Norfolk,  the  fact  of  its  total  absence  from  the 
"  Breck"  sand,  if ,  as  I  believe,  this  can  be  sustained,  must  be  a 
convincing  proof  that  the  other  species  are  not  likely  to  have 
reached  their  present  situation  by  emigration  across  the  inter- 
vening land,  from  the  present  coast. 

But  the  question  naturally  arises  at  once — Why  should  Agrotis 
cursoria  be  absent]  Although  so  excessively  abimdant  at  Yar- 
mouth, Caistor,  Hunstanton,  and  probably  on  all  the  sandhills  of 
the  Norfolk  and  Suffolk  coast,  it  is  by  no  means  so  plentiful  on 
those  of  the  south  and  west  of  England,  and  in  Ireland,  as  far  as 
my  observations  have  gone,  far  from  common. 

It  seems,  therefore,  not  unreasonable  to  suppose  that  it  may  be 
an  immigrant  from  the  eastward,  at  a  comparatively  recent  date, 
and  that  it  has  attained  its  greatest  abundance  on  the  spot  where 
it  first  obtained  a  footing.  It  would  not,  therefore,  have  been  an 
inhabitant  of  this  portion  of  the  post-glacial  sea-coast.  On  the 
other  hand,  most  of  the  species  already  mentioned  as  found  there, 
are  quite  as  plentiful  on  the  western  coast  as  on  our  own,  some  of 
them  more  so — Agrotis  valligera  and  tritici,  and  Mamestra  albi- 
colon,  for  instance. 
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Of  the  species  referred  to  last  year,  I  have  little  further  to  say, 
except  that  their  apparent  abundance  has  been  fully  confirmed 
this  season,  and  that  I  have  had  the  pleasure  of  confirming  Lord 
Walsingham*s  notice  of  the  occurrence  of  the  very  local  and 
elegant  Gelechia  pictellay  which  seems  to  be  tolerably  common  in 
the  Brandon  district. 

Two  other  southern  coast  species,  Aspilates  citraria  and  Catop- 
tria  eitranay  also  occurred  there  in  August,  in  considerable  num- 
bers, and  are  interesting  as  collateral  evidence,  although  I  do  not 
think  that  they  are,  either  of  them,  quite  so  exclusively  littoral  in 
their  habits  as  those  previously  noticed.  Moreover,  common  as 
they  both  are  in  certain  localities  on  the  south  coast,  they  appear 
to  be  either  scarce,  or  extremely  local  on  that  of  Norfolk. 


V. 

THE  MAETNE  MOLLUSCA  OF  THE  NORFOLK  COAST, 

f ABSTRACT,  J 

By  F.  W.  Harmer,  F.G.S. 

Read    28th    November,    1871. 

There  is,  perhaps,  no  portion  of  the  natural  history  of  our  county 
which  has  received  less  attention  than  that  which  treats  of  the 
Marine  Mollusca  of  our  coast.  The  only  list  of  them  with  which 
I  am  acquainted,  is  one  given  on  the  authority  of  the  late  Rev.  G. 
Munford,  of  East  Winch,  in  a  small  pamphlet  on  the  Natural 
History  of  Hunstanton  published  in  1867,  which  however  contains 
but  about  thirty  species,  and  these  principally  distinguished  by 
names  which  have  now  become  obsolete.  One  of  our  hand-books  on 
this  subject,  the  "  British  Mollusca  "  of  Messrs.  Forbes  and  Hanley, 
gives  but  four  shells  from  the  Norfolk  coast,  two  of  which.  Area 
lactea  and  Tellina  donacina,  I  have  not  yet  met  with ;  while  the 
more  recently  published  "British  Conchology"  of  Mr.  J.  Gwyn 
Jeffreys  alludes  to  but  three,  though  both  these  works  contain 
numerous  localities  for  the  species  described  in  them. 
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The  Und  and  freshwater  Mollusca  have  for  some  time  past 
been  assiduoualy  worked  by  the  MeBsre.  Bridgman,  and  Mr,  lieeve, 
and  the  fact  tliat  the  formor  gentlemen  are  about  to  |)uJ)lish  in  our 
"  Tmnsactiona "  the  result  of  their  work,  induces  me  to  suppk- 
meut  it  by  giving  the  names  of  ninety-one  marine  forma  I  have 
collected,  for  the  iuformntion  of  any  who  may  feel  an  interest  in 
the  subject.  I  do  not  offer  the  list  as  anything  but  a  provisional 
one,  but  I  shall  be  glad  if  it  ie  the  means  of  calling  attention  to  a 
somewhat  neglected  branch  of  inquiry,  and  I  shall  feel  exceed- 
ingly obliged  if  any,  into  whose  hunda  it  may  come,  who  may  be 
willing  to  co-operate  with  me  in  making  it  more  complete,  will 
kindly  furnish  mo  with  any  information  bearing  upon  the  subject. 

I  gladly  acknowledge  the  courtesy  of  Mr.  Gwyn  Jeffreys,  who 
has  Very  kindly  communicated  to  roc  the  result  of  some  dredging 
Operations  conducted,  during  last  summer,  by  Capt,  Calver,  of 
H.M.S.  "  Porcupine,"  in  Lynn  Well,  the  deepest  part  of  the  Wash, 
The  species  foiuid  by  him  which  I  have  not  myself  met  with,  are 
marked  in  the  list  with  a  "J." 

I  have  also  to  thank  Mr.  J.  B.  Bridgman  for  allowing  me  to 
inspect  his  specimens,  as  also  Mr.  Beeve,  of  the  Norwich  Museum. 
Two  shells  given  on  Mr.  Bridgman's  authority  are  distingiiiahed 
by  having  "  B  "  against  their  names. 

Ml'.  Munford,  in  the  work  before  alluded  to,  mentions,  in  addi- 
tion to  the  spe<;ieB  given  in  my  list,  Dentalium  eittrifin,  Chitiiii 
mnr'iinatug,  Troehiis  imujiis,  and  Ajmrrhah  pes-fieUeitiil. 

There  are  also  several  other  sheila  in  our  Museum,  labeUed 
"  Norfolk  Coast,"  but  in  Mr.  Keeve's  opinion,  there  is  considerable 
doubt  as  to  their  authenticity. 

It  may,  [Mrhaps,  be  interesting  to  point  out,  that  while  sixteen  out 
of  the  ninety-one  species  given  below  have  a  range  exclusively  to 
the  north  of  our  shores,  those  which  range  southwards  only  are 
almost  entirely  absent.  During  the  earlier  part  of  the  crag  period, 
ws  had  living  in  what  is  now  the  Eastern  Counties  of  England, 
a  Mediterranean-like  fauna,  and  again  subsequently  to  the 
arctic  conditions  accompanying  the  formation  of  the  contorted 
drift  of  the  Cromer  chlls  we  hail,  as  shewn  by  the  aaud  and 
gravel  beds  of  the  middle  glacial  period,  a  Molluscan  tauna 
whoso  as}>ect  is  prepouderatingly  southern,  but  as  far  as  my 
list  goes,  tlie  testacea  now  living  here   are,    with   one  apparent 


44 

exception,  all  such  as  could  have  been  introduced  by  currents 
firam  the  north,  and  if  this  should  be  borne  out  by  further 
investigation,  it  will  be  interesting,  as  confirming  the  belief  which 
we  have  fonued  from  geological  reasons,  that  since  the  uprising  of 
the  land  from  the  glacial  sea,  and  the  passing  away  of  the  glacial 
cold,  there  has  never  been  that  free  communication  between  the 
Gennan  ocean  and  seas  southward  of  this  country  which  prevailed 
during  the  submergence  of  the  glacial  period.  And,  in  connection 
with  this,  it  may  be  further  remarked,  that  in  the  post-glacial 
gravels  of  the  Cambridgeshire  fens,  intermediate  between  the 
glacial  period  and  our  own,  we  find  a  Molluscan  fauna  somewhat 
more  northern  than  that  of  our  present  seas,  containing  Astarte 
horealis  and  one  other  arctic  shelL 

I  do  not  at  present  offer  any  further  remarks,  except  to  say  that 
the  coast  from  Wells  to  Hunstanton  will  best  reward  the  collector, 
both  as  to  abundance  and  diversity  of  specimens.  The  names 
given  below  are  those  adopted  by  Mr.  Gwyn  Jeffreys  in  his  "  British 
Conchology,"  the  species  which  are  most  abundant  on  our  shores 
being  distinguished  by  an  asterisk. 

LAMELLIBEANCHIATA— (BIVALVES). 

Anomia  ephippium,  Linn : 
J  „  „  var :  aculeata. 

♦  Ostrea  edulis,  Linn :  Oyster. 

♦  Pecten  varius,  Linn :  Scallop. 

„       opercularis,  Linn  : 

♦  Mytilus  edulis,  Li7in :  Mussel. 

*  „       modiolus,  Linn :  Horse  MusseL 
Modiolaria  nigra,  Gray, 

J  „  marmorata,  Fm'bes, 

*  Nucula  nucleus,  Linn  : 
Leda  minuta,  Muller, 
Montacuta  bidendata,  Montagu, 

J       Kellia  suborbicularis,  Montagu, 
Lucina  borealis,  Linn  : 
Cardium  exiguum,  Omelin. 
„        fasciatum,  Montagu. 

*  „        edule,  Linn:  Cockle. 
„        Norvegicum,  Spengler, 
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Cyprina  Islandica,  Linn  : 
Astarte  triangularis,  Montagu. 
Venus  exoleta,  Linn : 

ovata,  Pennant. 

gallina,  Linn : 
Tapes  virgineus,  Linn  : 

*  „      pullastra,  Montagit. 

*  Tellina  balthica,  Linn  : 
tenuis,  Da  Costa. 
fabula,  Gronovius. 

J  „        pusilla,  Philippi. 

J       Psammobia  tellinella,  Lamarck. 
„  vespertina,  Chemnitz. 

Donax  vittatus.  Da  Costa. 

*  Mactra  solida,  Linn  : 
„      var :  elliptica. 

stultorum,  Ldnn  : 

*  Scrobicularia  alba.  Wood. 

*  „  piperata,  Bellonius. 

*  Solen  ensis,  Linn  : 
siliqua,  Linn: 
vagina,  Linn: 

Corbula  gibba,  Olivi. 

*  Mya  arenarea,  Linn : 

*  „     truncata,  Linn : 

J         „     Binghami,  Turton. 

*  Saxicava  rugosa,  Linn : 
J  „         var :  arctica. 

*  Pholas  Candida,  Linn  : 
crispata,  Linn : 


» 


>» 


Eazor  Shell. 


» 


» 


Gaper  Shell. 


>> 


Teredo  navalis,  Linn : 


Shipworm. 


B 
J 


GASTEEOPODA— (UNIVALVES). 

Patella  vulgata,  Linn :  Limpet. 

Tectura  virginea,  Miiller. 
Trochus  helicinus,  Fabricins. 

tumidus,  Montagu. 

cinerareus,  Linn: 

zizyphinus,  Linn :  Top  shell. 


» 


>> 


46 


*  Lacuna  crassior,  Montagu. 

divaricata,  Fah^lcius. 
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J 
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Periwinkle. 


Wentletrup. 


Littorina  obtusata,  Limi : 
rudis,  Maton. 
litorea,  Linn: 
Eissoa  parva,     var  :  interrupta. 
striata,  Adams, 
semistriata,  Montagu. 
membranacea,  Adams, 
Hydrobia  ulvse,  Pennant, 
Scalaria  communis,  Lamarck, 
Odostomia  rissoides,  Hardey, 
„         interstincta,  Montagu. 
„  spiralis,  Montagu, 

Eulima  bilineata,  Alder, 
Neritina  fluviatilis,  Linn  : 
Natica  catena,  Da  Costa, 

„      Alderi,  Forbes. 
Velutina  laevigata,  Pennant. 
Purpura  lapillus,  Linn : 
Buccinum  undatum,  Linn  : 
Murex  erinaceus,  Linn  : 
Tropbon  truncatus,  Strom, 
Fusus  antiquus,  Linn : 

„      gracilis,  Da  Costa, 
Nassa  reticulata,  Linn  : 
nitida,  Jeffreys, 
incrassata,  Strdm, 

*  Pleurotoma  rufa,  Montagu. 

*  „  turricula,  Montagu, 

*  Cyprsea  Europaea,  Montagu, 
Utriculus  obtusus,  Montagu, 

J  „         byalinus,  Turton. 

Melampus  bidentatus,  Montagu. 
„  myosotis,  Drapamaud, 

CEPHALOPODA. 
B      Loligo  vulgaris,  Lamarck,  Squid. 


Wbelk. 


Red  Wbelk. 


Nun  Cowry. 
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VI. 

A  LIST  OF  LAND  AND  FRESH  WATEE  SHELLS 

FOUND    IN    NORFOLK. 

By  John  B.  Bridgman, 

Read  30th  January,  1872. 

All  the  mollusca  in  the  following  list,  with  but  two  exceptions, 
have  been  found  within  a  very  short  distance  of  the  boun- 
daries of  the  city  of  Norwich,  and  there  is  every  probability  that 
many  others  also  might  be  found,  if  diligently  sought  for,  in 
a  more  extended  area.  Hence  it  is  very  desirable  that  natu- 
ralists in  other  parts  of  the  county  should  make  themselves 
acquainted  with  the  species  in  their  own  more  immediate  localities, 
as  by  these  means  we  should  have  a  more  complete  list,  and 
obtain  a  better  knowledge  of  the  extent  of  their  distribution; 
such  assistance  we  have  greatly  felt  the  need  of  in  compiling  the 
following  list. 

Norwich  and  its  neighbourhood  are  very  rich  in  species,  the 
number  of  marsh  ditches  to  be  found  close  to  the  city  fonn  a  per- 
fect paradise  for  the  student  of  this  branch  of  natural  history. 
Yet  this  neighbourhood  can  scarcely  be  said  to  be  more  favourable 
in  that  respect  than  many  other  districts  in  the  county,  and  as 
several  of  the  species  are  extremely  local,  the  contents  of  so  small 
a  field  can  hardly  be  deemed  a  fair  average  of  the  county,  although 
a  larger  proportion  has  been  obtained  than  might  have  been  ex- 
pected, for  out  of  121  British  species  (not  counting  varieties), 
described  in  the  "  British  Conchology,"  published  in  1862,  by  Mr. 
John  Gwyn  Jeffreys,  (the  arrangement  and  nomenclature  of  which 
has  been  followed,)  we  have  abeady  found  in  Norfolk  84 — 38 
aquatic  species  out  of  47,  and  46  terrestrial  out  of  74. 

It  is  in  autumn,  when  vegetation  has  just  passed  its  full  growth, 
and  shews  signs  of  coming  winter,  that  we  see  snails  in  the  greatest 
profusion ;  every  stream  and  pond  swarms  with  the  aquatic  species ; 


48 

hedge  banks  and  clumps  of  nettles,  after  a  heavy  dew  or  mild  rain, 
seem  almost  alive  with  various  Limaces  and  Helices.  The  young 
are  hatched,  and  are  getting  on  with  their  growth,  and  others  have 
arrived  at  maturity.  It  is  supposed  that  Helices  live  about  two 
years,  and  other  genera  may  do  the  same.  They  are  hatched  in 
the  summer,  half  grown  by  the  winter,  arrive  at  their  full  growth 
during  the  next  summer,  and  die  in  their  second  hybernation. 
This  I  think  probable,  as  the  great  majority  of  Helices  one  finds 
in  the  spring  are  young  ones  with  no  lip  formed. 


AQUATIC. 

SPHJiRiuM  CORNEUM  (Linu^.)     Abundant. 

„  LACUSTRB  (Miiller.)     Heigham.     In  the  river. 

PisiDiUM  AMNicuM  (MuUer.)     Common. 

„       FONTiNALB  (Drapamaud.)  var.  Henslowana.     Lynn. 
„       PUSILLUM   (Gmelin.)     Thorpe  ditches. 
„       ROSEUM  (Scholtz.)     Heigham  ditto. 
Unio  pictorum  (Linn6.)     Abundant  in  almost  every  stream. 
„     VAR  COMPRESSA.     Tliis  Variety  is  found  at  sharp  angles  of 
the  river,  and  may  be  caused  by  the  swiftness  of  the  current 
carrying  away  the  loose  particles  of  soil,  and  leaving  a  very  hard 
bottom  for  the  shell  to  live  in. 

Anodonta  ctgnea  (Linn^.)     Common. 

„  ANATiNA  (Linne.)     Ditto. 

Dreissena  polymorpha  (Pallas.)     Breydon. 
Neritina   FLUviATiLis    (Linn6.)     Heigham,   on  the  leaves   of 
water  plants,  posts,  and  roots  of  trees. 

Paludina    conteota    (Millet.)     Common    in    streams    roimd 
Norwich. 

Paludina  vivipara  (Linn^.)     Found  with  last-named  species. 
Bytuinia  tentaculata  (Linne.)     Common  everywhere. 

„         Leachii  (Sheppard.)     On  water  plants  with  above. 
Valvata   piscinalis   (Miiller.)      Abundant.     A   thick    yellow 
var.     Lynn.     Brackish  water. 

Valvata  cristata  (Miiller.)     Common  with  Bithinia. 
Planorbis  lineatus  (Walker.)     Plentiful  in  ditches  at  Thorpe 
and  Heigham. 
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Planorbis  N1TIDU8  (MuUer.)     Heighain. 

NAUTiLEUs  (Linn^.)     In  a  pond  on  Household. 
ALDUS  (Mliller.)     Sparingly  on  plants  in  the  river. 
OLABER  (Jeffreys.)     In  the  river  at  Heigham. 
SPiRORBis  (Miiller.)     Common  in  almost  every  ditch. 
VORTEX  (Linn6.)  Ditto. 

CARiNATUs  (Miiller.)  Ditto. 

C0MPLANATU8  (Linn^.)  Ditto. 

CORNEUS  (Linn^.)  Ditto. 

CONTORTUS  (Linn6.)  Ditto. 

Phtsa  fontinalis  (Linn^.)     Abundant  in  most  streams. 
LiMN^A  glutinosa  (Miiller.)     At  Heigham  and  Keswick,  and 
is  very  periodical  in  its  appearance. 

LiMN-EA  PEREQRA  (Miiller.)     Common  everywhere. 
„        AURicuLARiA  (Linn^.)     River  at  Whitlingham. 
„        8TAGNALI8  (Liuu^.)     Abundant. 
„        PALU8TRI8  (Miiller.)     Common  in  marshes. 
„        TRUNCATULA  (Mtlller.)     In  the  river  at  Whitlingham. 
3!^NCTLU8  FLUVLATiLis  (Miiller.)     On  the  Nuphar  leaves,  in  the 
river  at  Heigham,  and  on  other  shells. 

Anoylus  LACU8TRI8  (Linn6.)     Ditto,  and  stems  of  rushes. 

TERRESTRIAL. 

Arion  ater  (Linn^.)     In  damp,  marshy  places. 
.„       H0RTENSI8    (Ferussac.)      First    in    Whitlingham   wood, 
now  more  generally  dispersed. 

'    LiMAX  FLAVU8  (Linne.)     Under  sinks  and  in  out-buildings. 
„       AQRE8TT8  (Linuc.)     Too  commou. 
„       ARBORUM  (Bouchard.)     Catton,  and  Thorpe  tollbar. 
„       MAXiMUS  (Linne.)     Not  uncommon. 
Testacella   haliotidea    (Draparnaud.)     In  a  garden  on   the 
Ipswich  road. 

Succinea  putris  (Linne.)     Abundant  on  plants  by  the  side  of 
ditches,  streams,  &c. 

Succinea  elegans  (Risso.)     With  above. 
ViTRiNA    PELLUCiDA    (Miller.)      In    woods    and   damp   hedge 
bottoms,  under  dead  leaves. 

Z0NITB8  CELLARIU8  (Mtlller.)     Common. 
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ZoNiTBS  ALLiARius  (Miller.)  Ditto. 
„  NiTrouLus.  (Diap.)  Ditto. 
„  PUBU8  (Alder.)     Sandpit  on  Ipswich  road. 

„         RADIATULU8  (Alder.)     Common  in  woods,  at  the  roots 
of  moss,  and  under  leaves. 

ZoNiTBS  NiTiDUS  (MiiUer.)     Banks  of  the  river. 

„         CRTSTALLiNUB  (MtLller.)  Sandpit,  Ipswich  road,  plentiful 
„  PULVU8  (Miiller.)     Common  amongst  dead  leaves   in 

woods. 

Helix  aculbata  (Miiller.)     Sparingly,  at  the  roots  of  moss,  in 
Caistor  and  Arminghall  woods,  and  at  Thorpe. 

Helix  aspbrsa  (Miiller.)     Common  everywhere.      A  reversed 
specimen  found  at  Thorpe  in  1851. 

Helix  aspbrsa  var    exalbida    (Menke.) — A    white    variety, 
found  at  Thorpe  and  Catton. 

Hblix  nemoralis  (Linn6.)     Abundant. 

„  „  VAR    HORTBNSis.     Commou   in  hedges    and 

gardens. 

Helix        „  „      hybrida.     Catton. 

„       ARBUSTORUM    (Linu^.)      Whitlingham,    Postwick,    and 
Bramerton,  by  the  side  of  streams. 

Helix  arbustobum  var  flavesoens.     With  last  not  uncommon. 
„       CANTiANA   (Montagu.)      On  nettles  by  the  road  side, 
Ipswich  road,  Whitlingham  lane. 

Helix  rufescens  (Pennant.)     Abundant. 

„       HispiDA  (Linn^.)     Common  in  hedge  bottoms. 
„       SBRicEA  (Miiller.)     Heigham  osier  grounds. 
„       viRGATA  (Da  Costa.)     Swaflfham,  Thorpe,  Brundall. 
„       CAPBRATA  (Montagu.)     Common. 
„       ERiCETORUM  (MUUer.)     Ditto. 

„       ROTUNDATA    (Miiller.)      At  roots  of  grasses  and  moss, 
Heigham  osier  car. 
Hbltx  ptqm^a  (Drap.)     Sandpit  on  Ipswich  road. 
„       PULCHELLA  (Miiller.)  Ditto. 

„  „  VAR  COSTATA.         Ditto. 

„       LAPiciDA  (Linn^.)     On  banks  at  Thorpe  and  Dunston. 
BuLiMUS  OBSCURUS  (Miiller.)     Hedge  bottoms.     Common  under 
dead  leaves. 

BuLiMUS  QOODALLii  (MiUer.)  In  greenhouse  of  J.  J.  Colman,  Esq. 
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Pupa  umbilicata  (Drap.)     Not  uncommon  under  dead  leaves 
and  at  the  roots  of  moss. 

Pupa  marginata  (Drap.)  Ditto. 

Vertigo  pygk£a  (Drap.)     Sandpit  on  the  Ipswich  road. 

„         EDENTULA  (Drap.)    Thorpe,  and  near  Mangi*een  Hall. 

Bali  A  perversa  (Linn^.)     Fourteen  specimens  from  a  wall  at 
Thorpe,  beneath  ivy. 

Claubilia  ruqosa  (Drap.)     Common. 

„  LAMiNATA  (Moutagu.)  WhitHugham  wood,  abun- 
dantly on  the  trunks  of  elder  trees,  and  several  other  woods 
sparingly. 

CocHLicoPA  ];.UBRiCA  (Muller.)     Common  at  the  roots  of  moss. 

AcHATiNA  ACicuLA  (MUUer.)     At  the  roots  of  grass. 

Carychium  minimum  (Miiller.)     Abundant  under  dead  leaves 
in  woods. 

Cyclostoma  elegans  (Miiller.)     Whitlingham. 

Acme  lineata  (Drap.)     Two  specimens  from  Caistor  wood. 


VII. 

ON  THE  SPONGEOUS  ORIGIN  OF  FLINTS. 

By   Frederic   Kitton,  VP. 

Read  27th  February,  1872. 

The  origin  of  the  nodules  of  silica  so  frequently  seen  in  the  chalk 
has  long  puzzled  the  geological  student  as  well  as  the  casual 
observer,  many  besides  myself  have  doubtless  been  told,  that  some 
of  those  nodules  were  petrified  birds,  (not  stone  curlews,)  indeed 
the  outline  of  some  of  them  resemble  the  contour  of  a  bird  in  no 
inconsiderable  degree.  The  probable  origin  of  Flints  I  shall  have 
the  pleasure  of  describing  to  you  this  evening,  and  in  order  to 
make  the  evidences  of  this  origin  stronger,  I  shall  trespass  on  your 
time  and  patience  whilst  I  give  a  short  description  of  that  class  of 
organic  forms  known  as  Sponges. 

Of  all  the  protozoic  forms  the  sponges  are  probably  the  only 
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organisms  with  which  the  ancients  had  any  acquaintance,  and  the 
modem  popular  idea  of  a  sponge  is  perhaps  hut  little  in  advance  of 
that  possessed  by  the  Greeks,  who  used  to  place  it  under  their 
helmets  and  greaves  to  render  the  blows  of  the  enemy  less  painful 
or  dangerous,  and  for  this  purpose  the  finest  kinds  of  sponge  were 
used ;  no  doubt  the  same  species  as  now  known  as  Smyrna  Sponge, 
this  species  of  sponge  was  called  Achilleum. 

The  scientific  history  of  the  sponge  commences  with  Aristotle, 
whose  attention  was  probably  called  to  this  production  from  its 
amorphous  shape,  and  the  importance  of  its  fisheries  in  the  Medi- 
terranean and  Eed  Sea. 

The  name  of  Sponge  is  derived  from  Urroyyoc  or  er^yyoc,  which 
is  a  form  of  er^tyyoi,  to  squeeze ;  thus  Homer  in  his  Illiad, 
hk.  xviii — 

"  Then  with  a  sponge  the  sooty  workman  dressed, 
His  brawny  arms  embrowned  and  hairy  breast." 

The  description  of  the  Sponge  by  Aristotle,  with  some  excep- 
tions, is  tolerably  exact.  He  says  it  is  a  "  rooted  animal,  and 
seems  to  have  some  sensation,  for  they  report,  that  it  is  torn  away 
with  difficulty,  unless  the  attempt  is  made  without  warning."  In 
another  place  he  says,  "  if  the  sponge  perceives  a  person  about  to 
pull  it  off  it  contracts  itself,  and  is  difficult  to  be  taken  away,  and 
it  does  the  same  if  there  is  much  wind  or  tide,  in  order  that  it  may 
not  be  uprooted,  but  there  are  some  persons  who  doubt  this,  as  the 
inhabitants  of  Torone.'* 

Its  generation  is  spontaneous  in  the  hollows  of  the  rocks,  and 
like  other  things  in  the  sea  is  nourished  by  the  mud,  of  which 
they  are  full  when  taken  up.  And  in  the  canals  or  apertures  of 
the  sponge  are  smtiU  crabs,  which  by  opening  and  closing  a  sort  of 
araneous  net  work  over  the  apertures,  do  catch  small  fishes,  open- 
ing it  for  their  entrance,  and  closing  it  when  they  are  gone  in. 

There  are  three  sorts  of  sponges — one  of  loose,  another  of  close 
or  compact  texture,  and  the  third,  is  very  fine  and  thick  and  very 
strong.  The  first  is  called  Manon,  loose,  open,  full  of  apertures ; 
the  second  is  called  Trage,  (in  Greek  Tragos  means,  or  the  good,) 
and  the  sponges  are  so  named  from  their  rough  texture ;  and  the 
third  kind  were  called  Achilleum,  as  before  mentioned. 

It  thus  appears  that  Aristotle  was  in  favour  of  the  animality  of 
the  sponges,  but  in  other  places  he  speaks  more  guardedly,  and  in 


[treatiaea,  "  de  Partibiis,"  "  do  Genoratione, 
aee  the  crmcluaioDa  to  which  his  obaervationa  led  him. 

In  hia  work  on  tlie  Parts  of  Auimnls  !io  denies  that  sponges 
possess  sensation,  and  roorDOTer  asserts  that  they  possess  the  char- 
acter of  a  plant;  his  real  notion  of  their  nature  was  prohalily  that  of 
many  later  observers,  namely ,that  they  were  intermediate  organisms, 
partly  vegetable  and  partly  animal.  Aristotle  has  remarked  more 
than  once,  that  "  Nature  passes  continnoualy  from  things  witliout 
life  to  animals,  through  things  which  live  and  are  not  animals,  so 
that  they  ajjpear  to  differ  very  little  one  from  another  when  viewed 
in  connection." 

Pliny's  knowledge  of  sponges  is  borrowed  entirely  from  Aristotle, 
and  he  also  claims  an  intermediate  position  for  the  sponges ;  he 
says,  "  that  they  have  a  third  or  middle  nature,  and  are  neither 
living  creatures  nor  yet  plants."  He  however  seems  to  forget  their 
"middle  nature,"  and  asscrla  that  sponges  have  life,  yea,  and  a 
sensible  life,  for  there  is  found  of  their  blood  settled  within  them  ; 
and  he  quotes  some  writers  who  report,  that  they  have  the  sense  of 
hearing,  which  directs  them  to  draw  in  their  bodies  at  any  sound 
or  uoiee  that  ia  made,  and  therewith  to  squeeze  out  plenty  of  water 
contained  within.  Pliny  again  quoting  some  writers,  says,  "  that 
spongea  may  be  distinguished  inbj  male  and  female."  Although 
the  early  observers  of  sponges  were  inclined  to  believe  in  their 
aniroality,  later  writers  were  generally  inclined  to  place  them  in 
the  vegetable  kingdom,  and  considered  them  to  be  imperfect  pro- 
ductions, and  as  they  were  without  seed,  they  attributed  their 
generation  to  a  fermentation  of  the  sea's  scum,  or  its  spontaneous 
pallubating.  There  is  found  says  Gerarde,  in  his  Herbal,  1C33. 
"growing  upon  the  rockes  neare  vnto  the  soa.  a  certain  matter 
wrought  togetlier  of  the  forae  or  froth  of  the  sea,  which  we  call 
spunges."  The  animality  of  sponges  was  not,  however,  allowed  to 
sink  into  obhvion,  for  every  editor  or  annotator  of  Aristotle  or 
Pliny  reproduced  their  opinions  of  the  animality  of  the  sponges, 
but  no  observer  possessed  suffieient  courage  to  remove  them  from 
the  vegetable  kingdom.  Ferranti  Imperato  in  his  Hisloria 
Natnrale,  1672,  although  he  had  suspicions  of  their  animal  nature, 
describes  the  sponges  among  cryptogamons  vegotables,  and  espresses 
an  opinion,  that  in  their  structure  they  were  closely  allied  lo  the 
Fungi, 
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Ray  rejects  the  notion  of  life  and  sensation  in  sponges,  and 
agrees  with  Imperato  in  their  relationship  to  the  Fungi.  (Ray's 
Historia  Plantanim,  1686.) 

Linnaeus  in  1760  arranged  the  sponges  amongst  the  cryptogamous 
Algae. 

The  sponges  were  thus  bandied  about  between  the  animal  and 
vegetable  kingdoms,  until  Ellis  advocated  their  animal  nature,  and 
Linnaeus  by  his  advice  in  the  twelfth  edition  of  the  Sytema, 
arranged  them  amongst  the  animal  zoophytes.  From  this  time  the 
animality  of  sponges  was  universally  assumed,  and  their  functions 
generally  admitted,  not,  however,  without  opposition,  the  most 
celebrated  of  those  who  opposed  this  theory  was  SpellanzL 

I  must  not,  however,  trespass  further  on  your  time  and  patience, 
with  the  pro  and  cons  of  the  early  naturalists.  The  animal  nature 
of  sponges  has  now  been  definitely  settled,  and  their  true  position 
in  the  animal  kingdom  fixed.  Montague,  in  1818,  says,  "The 
true  character  of  Sponges  is  that  of  a  living  inactive  gelatinous 
flesh,  supported  by  innumerable  cartilaginous  or  corneous  fibres  or 
spicula,  most  commonly  ramified  or  reticulated,  and  furnished 
more  or  less  with  external  pores  or  small  mouths." 

Ray  describes  two  species  of  Fresh  Water  Sponge,  as  having 
been  found  in  the  river  Yare,  near  Norwich,  by  Newton. 

I  have  found  the  same  forms  Spongilla  fluviatilis  and  Spulrhella 
in  the  same  habitat. 

Various  species  of  Sponge  have  from  time  to  time  been  described 
by  different  observers,  but  no  systematic  work  appeared  until  the 
publication  of  the  British  Sponges,  by  Dr.  Johnson,  in  1842.  A 
work  remarkable  for  its  research,  and  the  accuracy  of  the  Author's 
observations. 

The  following  is  his  character  of  these  organisms  : — 

Class  Amorphozoa. 

Character. — Organized  bodies  growing  in  a  variety  of  forms, 
permanently  rooted,  unmoving,  and  unirritable,  fleshy  fibre,  retic- 
ular, or  irregularly  cellular,  elastic,  and  bibular,  composed  of  a 
fibro  corneous  axis,  or  skeleton,  often  interwoven  with  silicious  or 
calcareous  spicula,  and  containing  an  organic  gelatine  in  the  inter- 
stices and  interior  canals,  reproduction  by  gelatinous  granules 
generated  in  the  interior,  but  in  no  special  organ. 


1  are  aquatic,  and  with  few  exceptions  niBnno. 

He  deacribea  seven  genera  of  Sponges,  all  of  which  are,  with 
one  exception,  marine  ;  and  all,  with  one  exception,  contain  either 
calcAreoos  or  silicious  spicula. 

The  literature  of  the  Spongea  after  this  consisted  to  a  great 
extent  of  desultory  papers,  appearing  &oin  time  to  time  in  various 
Scientific  Journals,  hut,  no  attempt  was  made  to  continue  the  work 
begun  by  Johnson,  until  the  Eay  Society  puhliabed  Dr.  Bower- 
bank's  valuable  monograph  on  the  British  Spongiadfe ;  in  this 
monograph  the  Author  haa  to  some  extent  ignored  form  aa  a 
genera,  or  even  specific  character,  and  has  adopted  the  microscopic 
structure  as  shown  in  the  form  and  arrangement  of  the  spicula. 

The  position  of  the  sponges  seems  to  be  midway  between  the 
amtebte  and  the  foraminifera,  the  former  consisting  entirely  of 
sarcodo,  and  without  any  kind  of  spicula  or  external  shell ;  and 
the  latter  possessing  a  shell  composed  of  one  or  more  chambers  ) 
the  sponges  although  destitute  of  an  external  shell  posseaa  a 
keratose  skeleton,  strengthened  in  the  majority  of  cases  by  calca- 
reous or  silicious  spicula. 

The  vital  and  therefore  the  most  important  part  of  the  sponge 
is  the  sarcode,  and  with  your  permission  I  shnll  endeavour  to  give 
aa  lucid  a  description  as  possible  of  the  important  part  perlbnned 
by  this  material,  and  perhaps  the  beat  idea  of  it  can  be  obtained 
by  soaking  a  piece  of  isinglass  in  water,  the  living  sarcode,  liki.< 
the  so^ned  gelatine,  iii  semi -pellucid,  varying  in  colour  from 
external  causes,  and  during  life  insoluble  in  water. 

The  absence  of  special  organs  in  the  Amiebie  Sponges,  &c., 
dearly  indicates  that  the  power  of  assimOating  nutriment  is  pos- 
sessed by  this  material,  and  identifies  it  with  the  sarcodous  aystem, 
covering  the  digestive  surfaces  of  animals ;  we  can  trace  the  pre- 
sence of  this  wondrous  matter  from  the  highly  developed  mammal 
to  the  humble  amccbo,  other  organs  may  become  obsolete,  and  at 
last  we  find  that  sarcodo  alone  remains.  And  this  apparently 
inert,  shapeless,  structureless  mass  of  jelly  is  endowed  with  the 
power  of  producing  those  elegant  forms  known  as  polycystina  and 
foraminifera,  or  as  in  the  case  with  the  sponges,  the  niultitadinous 
^-arieties  of  spicula,  (Bowerbank  figures  and  describes  between  two 
and  three  hundnnl  distinct  forma  of  spicula,  and  does  not  then 
describe  all  the  furni?,)  and  even  build  u|i  with  silex  abstracti>d 
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from  the  waters  a  silicious  skeleton  of  surpassing  beauty,  as  seen 
in  the  Euplectella  and  Dactf/localyx,  or  elaborates  long  bundles  of 
silicious  fibres,  as  in  Hyalonema  and  Phoronema, 

Another  substance  found  in  sponges,  and  that  with  which  we 
are  best  acquainted,  is  keratode,  or  horny  fibre,  this  like  the 
silicious  framework  just  alluded  to,  is  invested  with  sarcode ;  in 
some  genera,  (as  in  the  sponges  used  for  domestic  purposes,)  no 
spicules  are  formed,  in  others  the  spicules  predominate. 

As  we  find  among  the  Foraminifera  certain  forms  which  do  not 
secrete  a  shell,  but  form  one  by  glueing  together  minute  grains  of 
sand,  so  may  we  also  detect  certain  species  of  sponge  in  which  the 
skeleton  has  neither  silica  or  solid  keratose,  but  is  composed  of 
grains  of  sand  enclosed  in  a  thin  keratose  covering. 

I  am  much  afraid  that  I  have  already  occupied  so  much  of  your 
time  with  what  is  after  all  a  very  meagre  outline  of  the  structure 
of  these  remarkable  organisms,  that  what  should  be  the  principal 
subject  of  the  paper  must  be  treated  very  briefly.  I  must,  how- 
ever, in  as  few  words  as  possible  call  your  «ittention  to  the  proto- 
plasm found  in  layers  on  the  ooze  at  the  bottom  of  the  sea ;  those 
of  us  who  attended  the  Biological  Section  of  the  British  Associa- 
tion in  1868,  will  remember  an  interestiug  paper  by  Professor 
Huxley  on  Bathybius,  in  which  he  described  this  sarcodous  layer, 
and  the  remarkable  forms  occurring  in  it,  known  as  coccoliths  and 
coccospheres ;  these  forms  may  be  found  in  chalk,  clearly  indicating 
that  the  bottom  of  the  sea,  during  the  cretaceous  period,  was  also 
covered  in  places  with  protoplasm.  I  must  ask  you  to  bear  this 
fact  in  mind,  as  I  think  we  shall  find  that  it  has  an  important 
bearing  on  the  theory  of  the  Spongeous  Origin  of  Chalk  Flints. 

If  a  thin  chip  or  section  of  Flint  is  submitted  to  microscopic 
examination,  sponge  spicules  in  more  or  less  abundance,  will  inva- 
riably be  seen,  mixed  with  these  will  be  found  casts  of  the  interior 
of  the  chambers  of  Foraminifera,  fragments  of  Polyzoa,  and  small 
molluscous  shells. 

When  a  recent  sponge  is  examined,  similar  organisms  will  be 
seen  entangled  in  the  reticulated  skeleton.  A  cretaceous  flint,  like 
silica  obtained  by  dialysis  is  non-crystalline,  breaks  with  a  distinct 
conchoidal  fracture,  is  singly  refractive,  and  therefore  is  not  affected 
by  a  polarized  beam  of  light,  in  this  respect  resembling  silica 
taken  up  by  undoubted  animal  or  vegetable  organisms.     I  may, 


perhaps,  be  reminded  that  the  cuticle  of  the  Dutch  rush  end  the 
stellate  hairs  of  Doutzia,  both  of  which  are  silicions,  do  polarizo,  and 
pxhibit  brilliant  colour  when  examined  by  light  in  that  condition, 
but  this  is  not  in  consequence  of  their  silicioua  nature,  but  is  due 
to  the  presence  of  a  membraneous  filra  investing  the  cuticle  or 
hair.  If  a  piece  of  Eijuisetum  or  Deutzia  is  boiled  in  sulphuric 
acid,  and  then  decarbonized  with  chlorate  of  potash,  a  display  of 
colour  will  no  longer  be  visible,  The  shells  of  the  polycystina, 
apongee,  spicules,  and  the  Diatomaceffi  are  all  singly  refractive. 

The  base  of  silica  is  SilicoiL  Silica  under  certain  conditions  is 
soluble  in  wutnr  to  a  considerable  extent.  Waters  liolding  silica 
in  Bolution,  that  sb  to  say,  in  iiny  large  quantity  of  it,  are  now 
extremely  mre;  the  Geyser  and  Rykum  in  Iceland,  and  the 
Pennakoon  and  IiOi>ng>3otlia  in  India  ate  the  best  known.  An 
analysis  of  a  gallon  of  the  Geyser  water  showed  31-50  of  silica. 
It  is  highly  prohabio  that  silica  was  present  in  larger  quantities  in 
tlie  earlier  epochs  of  the  world.  This,  however,  is  not  a  qneation 
of  much  importance,  as  we  know  that  it  exists  in  a  soluble  form, 
and  is  eliminated,  often  in  great  abundance,  by  various  organisms. 
I  need  only  refer  you  to  the  AlcyoncoUum,  Hyalonema,  Pharo- 
nema,  and  other  Silicious  Sponges  as  evidences  of  that  fact, 

The  presence  of  silica  in  a.  state  of  solution  being  an  ascertained 
feet,  there  is  nothing  improbable  in  the  hypotheaia,  that  sponges 
should  have  formed  the  nuclei  of  these  flinty  concretions,  the 
silicious  spicules  would  possibly  exert  an  attractive  influence  upon 
the  atoms  of  silica  in  solution,  in  a  similar  way  that  a  crystal  of 
saltpetre  would  be  the  starting  point  for  forther  crystallization  in  a 
solution  of  that  salt. 

Another  and  still  more  effectual  cause  of  the  elimination  of  silica 
would  be  the  decomposition  of  the  saroode  and  keratode  material, 
aa  this  goes  on  certain  gases  are  produced,  and  the  silex  precipitated 
from  the  solution- 

The  discoveries  of  Wallich,  Carpenter,  and  others,  of  protoplasm 
or  sarcode  existing  at  the  bottom  of  the  ocean,  and  to  which  1 
have  previously  alludeil,  appear  to  afford  a  probable  explanation  of 
the  cause  of  solution  to  the  flinty  layers  found  in  some  of  the 
chalk  strata.  The  opponents  to  the  spoi^eous  origin  nf  flints 
brought  forward  the  the  existence  of  these  layere  as  a  proof  that 
sponges  wore  not  the  nuclei  of  Flints,  and  until  the  existence  of 
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this  free  sarcode  was  detected,  the  occurrence  of  Flints  in  some 
localities  in  the  form  of  nodules,  and  in  others  as  layers,  was 
difficult  to  account  for,  but  when  it  was  found  that  sarcode  existed 
in  masses  covering  a  considerable  area,  a  clue  to  the  formation  of 
the  flint  layers  became  apparent.  Carbonic  acid  gas,  and  hydrogen 
were  liberated  when  decomposition  set  in,  and  silex  replaced  the 
sarcode.  That  Flints  are  now  forming,  is,  I  think,  as  certain  as 
the  formation  of  new  beds  of  chalk,  and  it  ia  an  ascertained  fact, 
that  the  valleys  in  the  bed  of  the  ocean,  are,  as  in  days  of  yore, 
being  gradually  filled  with  calcareous  matter  intermingled  with 
remains  of  sponges,  or  permeated  with  protoplasm,  these  as  decom- 
position slowly  takes  place  are  separating  the  silica  from  the  sur- 
rounding waters. 

It  will,  I  think,  be  allowed,  that  flint  nodules  could  not  have 
been  found  in  chalk  unless  a  nucleus  had  existed,  the  silica  con- 
tained in  the  water  was  chemically  combined  with  it,  the  chalk 
only  mechanically,  and  if  any  silica  was  parted  with  it  would  only 
act  as  silicious  cement  hardening  the  atoms  of  chalk. 

The  probability  that  Flints  are  still  in  the  process  of  formation, 
is  confirmed  by  the  frequent  discovery  of  silicious  casts  of  forami- 
nifera,  those  usually  found  are  composed  of  silex  with  traces  of 
iron,  giving  them  an  olive  green  colour,  precisely  like  those  found 
in  the  green  sand. 

In  a  dredging  made  at  Porto  Seguro  by  Capt.  Perry,  of  Liver- 
pool, I  found  many  shells  of  foraminifera,  which  when  acted  upon 
by  acid,  showed  the  interior  filled  with  a  silicious  cast  of  the 
internal  chambers,  and  in  some  specimens  even  the  pseudo-podal 
apertures  had  also  been  filled  with  silex,  fragments  of  other  silicified 
organisms  were  also  of  frequent  occurrence.  The  casts  found  in 
this  dredging  differed  from  those  usually  found  by  the  absence  of 
any  trace  of  iron,  and  appeared  to  be  silica  in  a  similar  condition 
to  the  ordinary  chalk  Flint. 

In  the  green  sand  large  silicious  nodules,  known  as  Polypothecia 
are  of  frequent  occurrence,  and  when  thin  sections  are  examined 
their  spongeous  origin  is  distinctly  seen;  these  nodules  were, 
however,  formed  under  somewhat  different  conditions  to  the  ordi- 
nary chalk  Flint,  the  silica  is  distinctly  crystalline  and  doubly 
refractive,  and  polarizes  like  quartz  or  agate ;  the  sponges  were 
also  probably  different  from  those  belonging  to  the  chalk  ;  a  careful 
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Uiicroflcopic  exaiuinatiou  of  very  many  sections  did  not  reveal  the 
presence  of  any  furm  of  apiculum,  they  wore  moat  likely  allied  to 
the  recent  kemtode  spongea,  in  fact,  a  thin  slice  of  ordinary 
domestic  sponge  greatly  resemhlea  a  section  of  Uia  eilicified  prede- 
cessor. The  reticulations  are  not  solid  but  tubular,  and  I  have 
been  able,  in  many  cases,  to  til!  them  with  colouring  matter. 

Thb  following  tigiirea  are  from  camera  lucida  drawings  of  sections 
of  Polypothecia,  No.  1,  from  the  green  sand,  Warminster ;  No.  2, 
from  a  fragment  obtained  from  Mr.  Colman's  artesian  well,  at 
Carrow,  Norwich. 


The  following  extract  from  a  paper  on  the  process  of  Silicifica- 
tioii  of  Animals,  read  before  the  Geological  Association  last  June, 
by  Hr.  H.  M.  Johnson,  F.G.S,,  may  perhaps  be  of  interest.  The 
author  points  oat  "  how  a  crop  of  sponges  invested  with  their 
gelatinous  flesh  or  sarcode,  and  living  at  the  bottom  of  a  deep 
ocean,  were  suddenly  buried  in  a  thick  stratum  of  white  mud  con- 

Isisting  of  tlio  minute  shells  of  foramiuifcra,  that  they  then  died, 
and  that  while  in  the  process  of  decomposition  this  interchange  of 
materials  took  place;  the  nascent  carbonic  acid  parting  with  its 
carbon  in  exchange  for  tlie  silica  of  the  silicate  of  soda  which  sea 
water  is  known  to  contain." 
To  illustrate  tlie  power  posaes-sed  by  decomposing  organic  matter 
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he  produced  two  tadpoles,  or  rather  one  and  the  remains  of  a  second. 
The  first  had  been  placed  in  a  solution  of  silica,  and  after  the  lapse 
of  a  few  hours  was  submitted  to  the  action  of  nitric  acid,  without 
any  apparent  injury ;  the  other  which  had  not  been  submitted  to  the 
silicifying  process  before  being  placed  in  the  nitric  acid,  was 
instantly  destroyed,  the  only  trace  of  it  being  a  little  brown  cloud 
floating  in  the  acid. 

The  discoveries  made  in  the  dredging  expeditions  of  the  Porcu- 
pine and  Noma  have  given  an  impetus  to  the  study  of  the  sponge 
forms,  and  although  we  may  not  have  the  opportunity  of  adding 
new  genera  or  species,  all  of  us  who  possess  a  microscope  can  study 
the  life  history  of  the  common  fresh  water  sponge,  Spongilla 
fluviatilis,  it  may  be  found  in  almost  every  pond  or  small  stream, 
and  a  few  hours  study  of  a  fragment  of  a  living  sponge  will  give 
the  observer  a  better  idea  of  that  marvellous  substance  we  call 
sarcode  or  protoplasm,  than  any  lecture  or  paper  can  ever  hope  to 
do,  he  will  see  life  reduced  to  its  simplest  conditions,  and  if  he 
carry  his  observations  to  forms  slightly  more  complex  he  will  be 
able  to  form  some  conception  how  all  forms  of  life  are  linked 
together,  forming  one  harmonious  whole,  or  to  quote  the  words  of 
Goethe : — 

"  Wie  alles  sich  zum  Ganzem  webt. 
Bins  in  dem  andem  wirkt  und  lebt." 

Some  may  be  inclined  to  say,  there  is  surely  nothing  pleasing  to 
the  eye,  or  pleasant  to  the  touch  in  these  slimy  things,  this  appa- 
rent unpleasantness  will  soon  be  lost  sight  of,  when  once  the  mind 
is  interested. 

In  concluding  this  very  imperfect  description  I  cannot  do  better 
than  remind  you  of  the  words  of  the  great  Stagirite.  "  For  that 
nothing  is  by  chance,  but  for  some  end  is  the  character  of  all  the 
works  of  nature ;  and  the  fitness  of  each  part  to  the  end  for  which 
it  is  designed  occupies  the  place  of,  and  is  entitled  to  the  name  of 
Beauty." 


VIII. 

MISCELLANEOUS  NOTES  AND  OBSERVATIONS. 

Oknithology. 

Abdndancb  of  Qdailb  in  Norfolk,  in  the  Year  1870.  In 
ft  note  on  this  subject  in  last  year's  "  Transactigne,"  I  deferred 
expressing  any  opinion  as  to  the  cause  of  Buch  an  extraordinary 
number  of  quails  remaining  to  breed  in  this  county,  but  their 
scarcity  during  the  present  season  (1871),  very  few  neata  or 
birds  having  been  met  with,  renders  it,  I  think,  pretty  certain  that 
the  marked  increase  in  their  numbers  in  the  spring  of  1870  was 
owing  to  a  very  exceptional  immigration  of  this  species.  These 
birds,  from  whatever  direction  they  may  have  reached  the  shores 
of  Great  Britain,  located  themselves  most  numerously  in  Pem- 
brokeshire oD  the  west,  and  Norfolk  on  the  eastern  coast.  The 
numbers  met  with  in  that  part  of  Wales,  however,  fsir  exceeded 
anything  observed  in  this  county.  Taking  these  two  points  as 
the  head  centres  of  one  enormous  flight,  the  records  at  the  time 
in  the  ZoologUt  and  other  Natural  History  Journals  seem  to 
indicate  that  they  were  also  sparsely  scattered  in  other  English 
counties,  from  Sussex  to  the  North  of  Yorkshire,  and  throughout 
various  parts  of  Scotland.     H.  Sinverteon. 

Ohtolan  Bdutinos  at  YABMonTH. — Mr.  Stevenson  has  given 
hb  Kiasons  in  the  "Birds  of  Norfolk,"  (vol  i,  p,  199,)  for 
excluding  the  ortolan  bunting ;  but  from  what  has  recently  come 
to  light  it  would  seem  that  it  may  yet  bo  entitled  to  a  place  in  the 
rich  avi-fauna  of  our  county.  Last  year  I  bought  a  specimen  of 
Mr.  Gunn,  (a  dull-coloured  one  compared  with  the  plate  in  Sharpo 
and  Dresser's  "  Birds  of  Europe,")  which  had  been  netted  at 
Yarmouth  in  April,  1 866,  and  kept  olive  two  days  by  a  man  named 
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Harvey.  More  recently  Mr.  Davy,  a  bird-dealer  in  Camden 
Town,  who  geneiully  has  a  catcher  at  Yarmouth,  had  sent  him 
from  that  place  six,  two  of  which  are  alive  in  my  brother's 
possession,  and  are  recorded  in  the  "  Zoologist,"  p.  2682.  They 
were  taken  on  the  6th  of  May,  1871,  and  the  name  of  the  man  who 
took  them  was  Scale.  They  may  have  escaped  from  confinement, 
but  I  think  it  very  probable  that  they  were  leally  wild  birds. 

J.  H.  Oumey,jun. 

Calamodus  Aquaticus,  Latham. — I  cannot  help  thinking  that 
the  aquatic  warbler  fCalamodus  aqtmfieusj  often  occurs  in  this 
country.  I  recently  detected  one  in  a  provincial  museum,  which, 
like  the  only  other  two  specimens  on  record,  had  been  passed  over 
as  a  sedge  warbler.  There  cannot  be  a  doubt  that  the  figure  in 
Hunt's  "British  Birds,"  was  taken  from  one,  in  all  probability 
obtained  in  Norfolk,  but  there  is  no  letterpress  to  accompany  it. 

It  is  only  necessary  to  remember  that  in  the  aquatic  warbler, 
there  is  a  narrow  stripe  of  yellowish  white  down  the  middle  of  the 
crown  of  the  head,  the  unfailing  mark  of  distinction  between  this 
species  and  its  congener,  as  may  be  seen  in  a  specimen  in  the 
Norwich  Museum,  which  I  shot  in  Algeria,  where  I  found  both 
of  them  freely  associating.     J.  H.  Oumey^  jwi. 

MORTAUTY     AMONGST    SWALLOWS    AND    MaRTINS. — In    the    fipst 

number  of  our  "  Transactions,"  under  the  above  title,  will  be  found 
a  record  of  the  mortality  which  occurred  in  1869,  amongst  the 
swallow  tribe,  from  the  extremely  low  temperature  experienced  in 
that  year,  between  the  24th  and  29th  of  May.  Hundreds  of  these 
birds  perished  at  that  time,  throughout  the  county,  from  the  com- 
bined eflfects  of  cold  and  hunger,  the  absence  of  sun  by  day 
depriving  them  of  insect  food,  and  the  cold  of  the  nights  and 
early  mornings  having  a  fatal  influence  in  their  starved  c(Hidition. 
The  same  consequences,  though  not  to  the  same  extent,  have 
resulted  from  the  unseasonable  weather  of  the  last  few  weeks, 
[Head  July,  1871],  the  prevalence,  even  up  to  the  end  of  June,  of 
north  and  north-east  winds  having  had  an  unhealthy  influence 
upon  the  feathered  tribes,  as  well  as  on  ourselves. 

Mr.  Ringer,  of  West  Harling,  in  whose  exposed  neighbourhood, 
in  1869,  the  swallows  and  martins  suffered  most  severely,  informs 
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me  that,  liurin^  lliu  uxtwine  colJ  wliit-li  pr«vaUuil  for  a  wuhIc  or 
two  prior  to  the  1 0th  of  Juoe,  niaoy  of  these  birds  were  found 
(load  upon  his  fitrm,  but  not  in  the  some  numbers  iw  on  the  former 
Docaaion,  aa  but  few  hud  returned  to  their  old  haunts  since  that 
date.  His  men,  when  going  to  work  early  in  the  morning,  have 
seen  them  clustered  togeither  on  the  shelteriMl  sides  of  the  fent^es, 
too  exhausted  to  move  far  when  disturbed,  but  these,  if  the  sun 
shone  out  Ifttei  in  the  day,  would  revive  with  the  warmth  and  fly 
feebly  over  the  pastures  after  the  little  insect-life  then  stirring. 

So  doubt  the  same  thing  has  been  observed  elsewhere,  more  or 
less,  according  to  the  open  or  enclosed  nature  of  the  locality ;  for, 
even  as  late  os  the  32nd  of  June,  when  driving  from  Noi-wich  to 
Soriingham,  (a  cold  north  wind  blowing  at  the  time),  I  saw  two 
swallows  on  the  road,  scarcely  able  to  flutter  above  the  ground. 
That  tiie  same  cause  snd  eflect  have  been  experienced  on  the  Conti- 
nent is  shown  by  the  following  extract  trom  a  letter  of  the  Paris 
Correspondent  of  thii  Daily  Nevit,  for  June  12th,  wherein  the 
writer,  diverted  for  once  from  war  topics  and  Communism,  remarks  : 
"  For  several  days  past  large  numbers  of  dead  martins  {a  siiecies 
of  BW&llow)  have  been  found  in  the  public  streets."    H.  Stevenwn. 


Snowt  Owl  at  Sodthrbppb. — On  the  4th  of  Decemher  a 
noble  snowy  owl  waa  shot  in  a  turnip  field  at  Southrepps,  neat 
Cromer,  by  a  Cormei  named  Painter,  who  has  presented  it  to 
Sir  T.  F.  Buxton. 

I  found  it  to  be  a  female,  and  from  the  numerous  broad  bands 
of  deep  black  on  a  white  ground,  L  judged  it  to  be  immature. 
These  bands  have  since  rather  faded.  This  rare  species  has 
occurred  on  several  occasions  in  this  county,  though  not  within 
the  last  twenty  years  ;  it  is  worthy  of  remark,  however,  that  out 
of  seven  examples  previously  reuorded,  four  were  obtained  in 
cloBo  vicinity  to  the  sea,  and  within  a  few  miles  of  the  spot 
where  this  last  one  was  killed.     J.  H.  Qumey,jun. 


BtcDs  aTTRicTED  TO  Cromrr  Liohthousk, — About  the  20th  or 
27th  of  October,  between  one  and  two  a,m.,  as  one  of  tlio  Cromer 
lighthouse  keepers  sat  in  his  lantern,  ho  hear<l  two  birds  strike 
the  glass,  and   going   out   he   found    them    llultoring  then.'  and 


64 

caught  them.  They  proved  to  be  starlings ;  and  from  that  time 
a  continual  stream  of  these  birds  and  larks  (the  latter  prepon- 
derating) kept  coming  until  five  a.m.,  clustering  wherever  the 
light  was  strongest,  and  allowing  themselves  to  be  caught  by 
handfuls.  There  was  little  wind,  but  what  little  there  was  was 
horn  the  north,  from  which  direction  they  seemed  to  come. 
Before  the  dawn  broke  he  had  caught  a  hundred,  and  when  he 
went  down  he  found  six  (four  starlings  and  two  larks)  on  the 
ground  outside  the  lighthouse.  No  other  birds  were  observed 
with  the  exception  of  an  owl,  but  there  were  great  numbers 
of  moths.  He  heard  a  starling  shriek,  and  presently  the  owl 
came  flying  round  and  bore  ofif  one  close  to  his  head.  I  saw  some 
of  the  moths  which  resembled  Gamma  moths,  but  were  smaller 
and  darker.     /.  H,  Gumeyy  jun. 


On  the  occurrence  op  white-winged  Black  Terns  {Sterna 
leucoptera)  in  Norfolk. — On  the  26th  of  May,  1871,  a  flock  of  five 
white-winged  black  terns  were  observed  settling  on  the  "  muds " 
of  Breydon,  near  Yarmouth,  of  which  four  were  killed  at  one 
shot.  The  odd  bird  did  not  come  within  range,  and  was  not  seen 
again,  but  two  had  been  remarked  on  the  same  water  a  day  or  so 
before.  Of  the  four  specimens  thus  procured  two  proved  to  be 
males  and  two  females,  in  full  summer  plumage.  So  rarely  has 
this  tern  occurred  in  this  country  that  Yarrell  records  but  one 
example,  an  adult  male,  shot  amongst  some  common  black  terns, 
on  the  Shannon,  in  1841 ;  it  has,  however,  in  two  other  instances, 
since  that  date,  been  killed  in  this  county,  one  on  Horsey  Mere, 
May  17th,  1853,  and  one  on  Hickling  Broad,  June  27th,  1867, 
both  adult  birds.     H.  Stevenson. 


French  Partridge  laying  in  a  Teal's  nest. — The  following 
curious  circumstance  was  remarked  in  the  summer  of  1871,  by  a 
gentleman,  who,  as  a  sportsman,  is  well  acquainted  with  both 
species.  Having  flushed  a  teal  from  her  nest  among  the  marram- 
grass  on  the  the  sand  hills  at  Dunwich,  Sufifolk,  he  found,  to  his 
surprise,  that  it  contained  not  only  four  or  five  teal's  eggs,  but  as 
many  of  the  &ench  partridge.     H.  Stevenson,  ^ 
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Rose-coloured  Pastor  and  Purple  Heron. — Amongst  the 
rarer  birds  obtained  in  this  county  during  the  past  year  may  be 
recorded  an  adult  male  rose-coloured  pastor,  killed  at  Reedham, 
near  Yarmouth,  on  the  1 7th  of  August,  and  a  young  purple  heron, 
now  in  the  collection  of  Mr.  J.  H.  Gurney,  jun.,  killed  at 
Homing,  on  the  4th  of  December.     H,  Stevenson. 


Lapland  Bunting  at  Cley-next-the-sea,  in  Norfolk. — On 
the  18th  of  December,  Mr.  H.  Pashley,  bird-stuffer,  informed  me 
that  he  had  a  bird  with  an  elongated  hind-claw,  which  answered  to 
the  description  of  the  Lark-heeled  Bunting.  Shortly  after  it  i)as8ed 
into  the  possession  of  Mr.  H.  M.  Upcher,  who  sent  it  to  Mr.  Baker, 
a  bird-stuffer  at  Cambridge,  where  it  came  under  the  observation  of 
Professor  Newton  and  Mr.  Tuck. 

I  am  informed  that  there  is  no  doubt  about  the  species,  and  that 
it  is  a  male  in  immature  or  winter  plumage,  like  almost  all  the 
others  which  have  occurred  in  this  country. 

Respecting  the  capture  of  this  bird  Mr.  Pashley  writes — "I 
shot  it  in  the  last  week  of  October,  about  five  or  six  hundred 
yards  from  the  beach  ;  it  was  quite  alone.  There  was  a  something 
about  it  that  attracted  my  notice,  or  I  should  not  have  thrown  a 
charge  from  a  large  flight-gun  at  it  of  No.  1  shot." 

Notices  of  the  two  previous  occurrences  of  this  species  in  Norfolk 
will  be  found  at  pages  4631  and  8032  of  the  "  Zoologist,"  and  at 
page  181  of  the  first  vol.  of  the   "Birds  of  Norfolk." 

J.  H.  Gurney,  jun. 

Occurrence  of  Whitens  Thrush  (Oreocincia  whitei,  Gould)  for 
THE  first  time  IN  NoRFOLK. — A  Very  beautiful  example  of  this 
fine  Asiatic  species,  which  till  very  recently  was  considered  one 
of  the  rarest  birds  in  the  British  list,  was  killed  by  Mr.  F.  Borrett, 
on  the  10th  of  October,  1871,  in  a  low  meadow  at  Hickling,  and 
by  permission  of  its  present  possessor,  the  Kev.  S.  Micklethwaite, 
was  exhibited  at  the  November  meeting  of  this  Society,  by  Mr. 
J.  H.  Gurney,  jun.,  who  made  some  remarks  upon  the  genus 
Oreocincia  as  distinguished  from  that  of  Turdus.  This  bird,  as  it 
rose  some  thirty  yards  off,  was  mistaken  by  Mr.  Borrett  for  a 
woodcock,  from  its  large  size  and  peculiarity  of  flight ;  a  resemblance 
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noted  in  several  other  instances  in  which  this  thrush  has  occurred 
in  this  country.  A  detailed  description  of  its  plumage,  by  Mr.  T. 
E.  Gunn,  with  measurements,  taken  before  it  was  preserved,  will 
be  found  in  the  Zoologist  for  1871,  (p.  2848).  In  colour  and 
general  appearance  this  specimen  resembles  very  closely  the  figure 
given  by  Gould,  in  his  "  Birds  of  Great  Britain."     H.  Stevenson. 

Occurrence  op  "Paget's"  Pochard  in  Norfolk. — During 
the  early  and  severe  frost  that  occurred  at  the  beginning  of  • 
November,  1871,  a  specimen  of  this  wild  hybrid  between  the 
white-eyed  pochard  (Fnligula  nigrocaj  and  the  common  pochard 
fF,  ferinaj  was  killed  amongst  a  number  of  "  cripples  "  on  Hick- 
ling  Broad,  on  the  13th  of  that  month,  and  two  similar  birds  are 
said  to  have  been  seen  at  the  same  time.  This  specimen  proved  to 
be  a  male,  on  dissection,  as  were  two  previous  examples  killed  in 
this  county — ^an  immature  male  at  Rollesby  on  the  27th  of  Feb- 
ruary, 1845,  and  an  adult  male  at  Little  Waxham  on  the  24th  of 
February,  1859.  For  a  notice  of  the  two  previous  Norfolk  speci- 
mens, of  two  purchased  some  years  ago  in  the  London  market  and 
of  a  pair  taken  near  Rotterdam  in  April,  1850,  see  the  "Zoologist" 
for  1859  (p.  6536).     H.  Stevenson. 


Water-spout  in  the  Mediterranean. — Steam  Ship  **  Iberian  " 
AT  Sea,  June  10th,  1871. — Since  leaving  Gibraltar  we  have  had 
incessant  rains,  and  have  been  running  before  a  fair  gale  at  the 
rate  of  thirteen  knots  an  hour.  Passed  Malta  this  morning  and 
hope  to  reach  Alexandria  on  Saturday  morning.  Our  gale  is 
varied  by  a  heavy  fall  of  hail  and  rain,  to  diversify  its  agree- 
ableness.  Yesterday,  10  a.m.,  off  the  coast  of  Tunis ;  a  fresh 
N.  W.  gale,  fair,  a  little  on  one  side ;  observed  a  waterspout  driving 
down  across  our  course,  and  it  was  doubtful  which  would  get  to 
the  meeting  point  first.  We  were  going  thirteen  knots,  but  you 
never  lose  by  politeness,  so  I  stopped  the  engines  and  gav6  prece- 
dence to  the  queer  looking  stranger.     It  passed  across  olU:  course 
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about  three  ships*  lengths  ahead  of  us,  (at  least  900  feet),  and  was 
a  fine  sight ;  the  heavy  cloud  attracting  the  water  up  the  slender 
tube  with  its  taper  point  connected  with  the  whirl  of  water  below, 
and  which  had  risen  to  about  fifty  feet  high  and  gyrating  in  the 
sun,  throwing  off  a  large  quantity  of  spray  by  the  rapidity  of  tlie 
gyrations,  and  it  was  sufficiently  near  to  observe  the  vortex  in  the 
centre  and  the  cloud  blowing  away  ahead  of  the 'water.  The  tube 
had  a  large  incline,  and  appeared,  as  you  might  imagine,  to  be 
towing  the  reluctant  water  from  its  bed.  It  was  a  pretty  sight, 
and  would  have  made  a  good  picture.  "  The  Iberian  waiting  to 
allow  a  waterspout  to  pass  " — in  deference  to  its  humidity.  It 
was  perfectly  transparent,  and  the  tube  like  a  round  tapering 
column  of  water,  or  rather,  a  stream,  and  the  spiral  water  was 
outside  that  again,  encircling  the  tube.  We  stopped  ten  minutes 
to  let  it  cross  us.  I  have  heard  that  they  are  dangerous  to  en- 
counter, but  I  did  not  wish  to  try ;  it  did  not  look  so  pleasant  as 
picturesque.  I  had  never  been  so  near  one  before.  Sometimes 
the  tube  took  a  snake-like  form,  sometimes  only  an  inclined  form, 
according  to  the  rise  and  fall  of  the  cloud,  I  suppose,  and  its 
velocity. — In  a  letter  from  Matthew  Fitt,  Captain  8,S,  "  Iberian^'' 
Liverpool  to  Alexandria. 
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NaRFOLK  &  NORWICH  NATURALISTS'  SOCIETY. 


RULES. 

1.  That  this  Society  be  called  "The  Norfolk  and  Norwich 
Naturalists'  Society,"  and  have  for  its  object  the  practical  study 
of  Natural  History  in  all  its  branches. 

2.  That  the  Ofl&cers  of  the  Society  be  a  President,  Vice- 
Presidents,  Treasurer,  Secretary,  Auditor,  and  Local  Secretaries  in 
such  places  as  may  be  thought  desirable,  all  to  be  elected  yearly  at 
the  Annual  Meeting.  Each  retiring  President  to  be  added  to  the 
list  of  Vice-Presidents. 

3.  That  the  General  Committee  consist  of  the  Ofl&cers  of  the 
Society,  together  with  nine  Members  (who  shall,  at  their  First 
Meeting,  elect  one  of  their  number  Chairman  for  the  ensuing 
year,)  three  of  such  Members  to  retire  annually  in  succession,  their 
successors  to  be  appointed  at  the  Annual  Meeting ;  such  retiring 
Members  not  being  eligible  for  re-election  for  one  year.  Any 
vacancy  occurring  in  the  Committee  after  the  Annual  Meeting  to 
be  filled  up  by  themselves,  and  any  Member  so  elected  shall  con- 
tinue in  office  for  the  same  period  as  the  Member  would  have  done 
in  whose  place  he  is  elected.  The  Committee  to  meet  monthly  at 
such  time  as  shall  be  found  to  be  generally  convenient.  Three  to 
form  a  quorum. 

4.  That  a  Meeting  be  held  in  the  Museum  at  half-past  seven 
in  the  evening  of  the  last  Tuesday  in  every  month,  for  the  purpose 
of  reading  papers  on,  and  discussing  subjects  connected  with 
Natural  Histoiy ;  and  that  the  Membere  be  invited  to  form  collec- 
tions of  8])ecimens  of  the  natural  productions  of  the  district. 
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5.  That  the  Annual  Meeting  for  the  election  of  OflScers  for 
the  ensuing  year,  the  receiving  of  the  Treasurer's  report,  and  the 
transaction  of  such  other  business  as  may  be  brought  before  it, 
shall  be  held  on  the  last  Tuesday  in  March ;  and  that  at  such 
Annual  Meeting  the  President  of  the  preceding  year  shall  deliver  a 
short  address,  containing  a  summary  of  the  proceedings  during  the 
past  year,  together  with  such  observations  from  himself  as  he  may 
deem  conducive  to  the  welfare  of  the  Society  and  the  promotion  of 
its  objects. 

6.  That  the  Members  shall  hold  Field  Meetings  in  interesting 
localities  for  the  purpose  of  studying  the  Natural  History  of  the 
district.  That  the  place  of  meeting  be  fixed  by  the  General  Com- 
mittee, and  timely  notice  be  given  to  each  Member,  who  must, 
within  four  days  of  the  Excursion,  inform  the  Secretary  of  the 
number  of  tickets  he  requires.  In  case  of  unfavourable  weather  at 
the  time  of  an  excursion,  the  Members  present  at  the  place  of 
starting  shall  decide  whether  to  proceed  with  or  postpone  the 
Excursion. 

7.  That  minutes  of  the  Meetings  and  proceedings  and  a  List 
of  Members  be  kept  by  the  Secretary,  who  shall  at  the  Annual 
Meeting  make  a  report  of  the  number  of  Members. 

8.  That  all  Candidates  for  Membership  shall  be  proposed  and 
seconded  by  existing  Members  at  any  meeting  of  the  Society,  and 
shall  be  elected  by  a  majority  of  the  Members  present.  Members 
elected  after  the  December  Meeting  shall  not  be  liable  for  the 
Subscription  for  the  financial  year  in  which  they  are  elected,  and 
shall  be  entitled  to  purchase  the  Society's  Publications  for  that 
year  at  the  price  at  which  additional  copies  are  issued  to  Members. 

9.  That  a  class  of  Honorary  Members  be  admissible,  consist- 
ing of  ladies  and  gentlemen  distinguished  for  their  attainments  in 
the  study  of  Natural  History,  or  who  have  rendered  valuable  ser- 
vices to  the  Society.  That  such  Honorary  Members  be  nominated 
by  the  General  Committee,  elected  by  a  majority  at  any  meeting, 
and  have  all  the  privileges  of  ordinary  Members. 

10.  That  every  Member  shall  be  furnished  with  a  Card  on 
which  is  printed  the  dates  upon  which  the  Meetings  during  the 
ensuing  year  are  fixed  to  be  held.     A  special  notice  of  each  Meet- 
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ing  will  be  sent  to  any  Member  paying  annually,  in  addition  to 
his  Subscription,  One  Shilling,  or  such  sum  as  the  Committee  may 
consider  sufficient  to  defray  the  cost  of  such  notice. 

11.  That  the  Subscription  be  Five  Shillings  per  annum,  pay- 
able in  advance,  and  that  all  Subscriptions  become  due  on  the  day 
of  the  Annual  Meeting. 

12.  That  each  Member  may  introduce  two  friends  at  any 
Meeting,  except  the  Annual  Meeting,  or  at  any  Excursion  of  the 
Society,  but  that  the  same  persons  shall  not  be  admissible  more 
than  twice  during  any  one  year. 

13.  That  a  Committee  be  appointed,  to  be  called  the  Journal 
Committee,  to  consist  of  Five  Members,  who  shall  be  elected 
annually  at  the  General  Meeting ;  the  Officers  for  the  current  year 
to  be  ex-officio  Members.  Such  Committee  to  select  from  the 
papers  read  before  the  Society  any  which  they  may  think  of  suffi- 
cient interest  and  importance  to  be  published,  and  also  to  give 
advice  and  directions  to  Members  desirous  of  collecting  specimens. 
The  Members  of  such  Committee  not  to  be  ex-officio  Members  of 
the  General  Committee. 

14.  That  the  papers  selected  by  the  Journal  Committee  shall, 
with  the  consent  of  their  respective  authors,  be  published,  from 
time  to  time  in  a  cheap  octavo  form,  under  the  title  of  "The 
Transactions  of  the  Norfolk  and  Norwich  Naturalists'  Society," 
and  distributed  gratuitously  to  all  Members  whose  Subscriptions 
are  not  in  arrear,  and  that  such  Journal  may  be  sold  to  the  public 
at  a  price  to  be  fixed  by  the  Journal  Committee. 

15.  That  all  elections  of  Officers  shall  be  by  ballot. 

16.  That  the  General  Committee  shall  have  power  to  enact 
such  bye-laws  ad  they  may  deem  necessary,  which  bye-laws  shall 
have  the  full  force  of  laws  until  the  ensuing  Annual  Meeting ;  and 
that  notice  of  such  bye-laws  be  communicated  to  the  Members  at 
such  ensuing  Annual  Meeting. 
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ADDRESS 

Bectd  by  the  President,  Micha^el  Beverley,  M.D.,  to  the  Member b  of 
the  Norfolk  d^d  Norwich  Naturalists*  Society  at  their  Fourth 
Annual  Meeting,  held  at  the  Norfolk  and  Norwich  Museum, 
Ma/rch  2hth,  1873. 

Gentlemen — In  presenting  to  the  members  of  the  Norfolk  and 
Norwich  Naturalists'  Society  a  retrospect  of  the  proceedings  during 
the  fourth  year  of  its  existence,  I  will  not  attempt  to  occupy  time 
in  urging  apologies  for  my  deficiencies  and  short-comings,  of 
which  no  one  is  more  conscious  than  myself,  but  at  once  proceed 
to  give  you  a  short  resume  of  the  various  papers  and  communica- 
tions which  have  been  brought  before  the  Society  during  my  year 
of  office ;  trusting  that  the  same  considerate  kindness  which  led 
you  to  appoint  me  (much  against  my  wishes)  your  President  in  the 
year  which  is  past,  will  be  extended  to  this  the  termination  of  my 
duties. 

In  reviewing  the  year's  transactions,  I  find  that  the  only 
branches  of  Natural  Science,  with  one  or  two  exceptions,  which 
have  occupied  our  attention  have  been  Ornithology,  Entomology^ 
and  Botany,  and  in  this  order  I  will  endeavour  to  group  the 
following  brief  observations. 

Ornithology,  An  extremely  interesting  and  valuable  paper 
on  the  Ornithology  of  Spain  was  contributed  at  the  August 
meeting  by  Mr.  Howard  Saunders.  Mr.  Saunders  pointed  out 
that  what  is  known  of  the  birds  of  Spain,  is  due  rather  to  the 
labours  of  German  than  English  ornithologists  ;  according  to  him 
Gibraltar  has  been  of  more  service  to  the  diplomatist  than  the 
naturalist,  thanks  however  to  the  labours  of  Mr.  Saunders,  together 
with  Lord  Lilford  and  Major  Irby,  our  country  is  not  altogether 
unrepresented  in  Spanish  ornithology ;    and  the  Society  ought  to 
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feel  much  gratified  at  being  the  recipient  of  so  interesting  a  paper 
from  so  distinguished  an  ornithologist.   • 

Our  late  President,  Mr.  Henry  Stevenson,  read  at  the  October 
meeting  some  valuable  notes  on  the  Rare  occurrence  of,  and 
additions  to,  the  Birds  of  Norfolk,  during  the  past  year ;  among 
which  he  enumerated  the  snowy  owl,  (a  hitherto  unrecorded  speci- 
men), dipper,  black  redstart,  grey-headed  yellow  wagtail,  and 
alpine  swift,  Mr.  Stevenson  also  mentioned  that  an  American 
white-winged  crossbill,  ^  identified  and  purchased  by  Mr.  John 
Henry  Gumey,  jun.,  had  been  captured  in  the  rigging  of  a  ship  oflF 
Yarmouth  in  1870,  and  was  now  in  his  (Mr.  Stevenson's)  aviary,  "a 
tame  and  interesting  pet."  In  this  paper  the  increased  number  of 
woodcocks  nesting  in  Norfolk  was  alluded  to ;  information  regard- 
ing the  occurrence  of  which,  during  the  present  season,  had  been 
previously  given  to  the  Society  by  Lord  Kimberley,  Mr.  Purdy, 
and  Mr.  J.  H.  Gumey,  jun.,  the  latter  of  whom  expressed  his 
belief  that  this  bird  if  left  undisturbed,  showed  an  increased 
disposition  to  remain  and  breed  in  this  county. 

At  the  May  meeting  Mr.  J.  H.  Gurney,  jun.,  exhibited  several 
spring  migrants  which  had  been  killed  by  flying  against  the  Cromer 
lighthouse,  and  expressed  his  opinion  that  the  species  of  birds 
which  met  with  this  untimely  end  were  always  migrants  or  partial 
migrants. 

The  Society  heard  with  regret  from  the  Rev.  H.  T.  Frere,  of 
Burstqn,  that  a  large  quantity  of  hawfinches  had  been  killed  at 
Diss ;  and,  as  the  Protection  Act  gave  to  these  birds  no  legal 
shelter  during  the  winter  months,  steps  were  taken  privately  to 
remonstrate  against  such  needless  and  wanton  destruction.  The 
unusual  abundance  of  this  species  and  of  the  waxwing  during  the 
past  winter,  is  also  commented  on  in  Mr.  Stevenson's  Miscellaneous 
Notes, 

The  year's  proceedings  commenced  by  a  discussion  on  the 
hybernation  of  swallows,  evoked  by  a  note  from  the  Rev.  E.  A. 
Bloomfield,  who  informed  the  Society — "  that  a  supposed  swallow 
which  was  seen  by  some  men  about  thirty  years  ago  to  leave  the 
surface  of  a  pond  in  the  beginning  of  March,  upon  being  caught 
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proved  to  be  a  stonn  petrel."  Thus  now,  as  in  the  days  of  Gilbert 
White,  the  knotty  point  as  to  whether  or  no  there  are  not  some 
swallows  which  do  not  actually  migrate  at  all,  is  occasionally 
discussed ;  and  what  the  Selbornian  Naturalist  wrote  an  hundred 
years  ago  is  still  applicable  in  our  day  ; — 

"  Amusive  birds— say,  where  your  hid  retreat 
When  the  frost  rages  and  the  tempest  beat  ? 
Whence  your  return, — by  such  nice  instinct  led 
When  spring's  soft  season  lifts  her  blooming  head  ? 
Such  baffled  searches  mock  man's  prying  pride, 
The  God  of  Nature  is  your  secret  guide." 

In  Entomology  Mr.  Barrett  has  been,  as  usual,  the  chief  con' 
tributor.  A  paper  on  the  Camberwell  beauty  butterfly  was  read 
by  this  gentleman  at  the  September  meeting.  Mr.  Barrett  mentioned 
that  the  first  of  these  butterflies  which  appears  to  have  been 
observed  in  Norfolk  was  in  May,  1839,  near  Norwich;  and  that 
during  the  past  year  a  large  number  had  been  seen  in  difierent 
parts  of  the  county,  especially  in  the  vicinity  of  Shemngham. 

In  the  discussion  which  followed  Mr.  Barrett's  paper,  it  appeared 
to  be  the  opinion  of  the  Entomologists  present,  that  the  sudden  and 
irregular  appearances  of  these  butterflies  are  to  be  attributed  to 
some  peculiarity  in  the  season  favouring  their  development — that 
the  eggs  may  remain  dormant  until  such  circumstances  occur — and 
that  sound,  perfect  insects  are  doubtless  to  be  found  every  year 
which  continue  the  race — but  that  their  occurrence  in  numbers  is 
owing  to  climatic  influence,  and  certainly  not  to  immigration. 

Mr.  Barrett  exhibited  at  the  July  meeting  a  magnificent  collec- 
tion of  Nocturnal  Lepidoptera  collected  during  this  season ;  and 
Mr.  Bridgman  exhibited  three  specimens  of  the  leaf-cutting  bee, 
and  made  some  remarks  on  their  habits  and  economy  apropos  of 
a  specimen  of  their  craft  shown  by  Mr.  Fitch,  which  consisted  of 
a  piece  of  board  taken  from  the  roof  of  East  Harling  Church 
containing  the  ceU  borings  of  this  insect. 

In  September,  Mr.  Bridgman  exhibited  a  bee's  nest  (of  the 
species  Anthophora  acervorum)  formed  of  clay,  found  by  him 
in  a  bank  near  Norwich ;    he  showed  the  perfect  male  and  female 
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insects,   aDd  also   a  parasite  peculiar  to   this  species,    (M electa 
armata,)  and  made  some  interesting  remarks  on  its  habits. 

Botany.  The  most  valuable  contribution  of  the  year,  and  the 
one  which  will  also  be  most  acceptable  for  publication  in  our 
Transactions,  is  that  of  Mr.  Plowright,  of  Lynn,  consisting  of  a 
List  of  Fungi  gathered  by  himself  in  West  Norfolk,  and  comprising 
more  that  800  species.  Although  not  a  member  of  our  Society, 
Mr.  Plowright  has  not  only  kindly  presented  us  with  this  valuable 
addition  to  our  county  Flora,  but  has  liberally  oflfered  to  pay  for  the 
illustrations  ;  the  best  thanks  of  the  Society  are  therefore  doubly 
due  to  this  distinguished  Fungologist  for  his  disinterested  con- 
tributions. 

A  paper  contributed  by  Mr.  Jecks,  of  Northampton,  was  read  at 
the  first  meeting  of  the  Society  on  The  Law  of  Natural  Selection 
in  relation  to  Colours  and  Scents  of  Plants, 

Mr.  Jecks  attempted  to  prove  (1)  that  the  colours  of  plants  were 
due  to  different  degrees  of  absorption  and  radiation  of  different 
coloured  rays  of  light;  (2)  that  the  scent  of  flowers  was  in  an 
inverse  proportion  to  their  brilliancy  of  colour,  i,e,  that  bright 
coloured  flowers  had  less  scent  than  dull  coloured  ones,  which 
latter  were  thus  more  attractive  to  insects,  which,  by  diffusing 
pollen,  aided  their  propagation;  (3)  that  dull  coloured  flowers 
faded  less  rapidly  than  bright  coloured  ones,  because  the  tissues  of 
the  former  did  not  absorb  so  many  bright  coloured  rays  of  light  as 
the  latter,  and,  therefore,  did  not  radiate  colour  so  much,  and  had 
thus  an  advantage  over  the  other  in  this  respect. 

On  those  propositions  Mr.  Jecks  set  up  his  theory,  that  dull 
colours  and  sweet  scent,  gave  to  plants  possessing  them  a  real 
advantage  in  the  struggle  for  life,  for  which  the  Flora  as  well  as  the 
Fauna  are  supposed  to  be  continually  battling. 

I  need  scarcely  remind  you  of  the  interesting  discussion  to  which 
this  paper  gave  rise,  in  which  Mr.  H.  Geldart  chiefly  took  part ;  this 
gentleman  objected  to  Mr.  Jecks*  data,  contending  that  in  the 
Flora  with  which  we  are  best  acquainted,  bright  coloured,  i,e. 
white  and  yellow  flowers,  are  more  abundant  than  dull  coloured 
ones,  and  that  pure  bright  colour  was  no  bar  to  delicious  i)erfume. 
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filr.  (leldart  namtid,  anioiigsl  others,  llie  Jasmine,  Gardenia  and 
Tuberrose,  aa  examples,  aiiil  referred  to  the  cirriun  jtlant  to  show 
that  (Jark  colouring  was  not  incompatible  with  a  most  disagreeable 
odour,  Mr.  Barrett  told  ua,  that  the  sweetest  flowers  were  not 
the  most  attractive  to  insects  -  and  tke  iliscuission  ended  by  a 
proposition  asking  Mr.  Jocka  to  favour  the  Society  with  the 
observations  and  fects  on  which  he  grounded  hia  opinions.  Mr. 
Jecks  very  kindly  answered  this  invitation  by  another  paper  on  ths 
same  subject,  of  which^as  I  regret  I  had  not  the  opportunity  of 
hearing  it — I  am  unable  to  give  you  any  account ;  but  I  gather 
from  the  minutes  of  the  Society's  proceeding  that,  although  he 
entered  more  fuUy  into  his  tlieory,  he  did  not,  any  more  than  on 
the  former  occasion,  convince  the  members  of  the  truth  of  it,  or 
supply  the  facts  on  which  it  yias  based. 

Mr,  Jecka'  paper  is  the  only  one  in  which,  during  the  past  year, 
any  allusion  has  been  made  to  the  views  and  opinions  of  Mr. 
Darwin.  This  is  a  matter  for  regret,  as  there  are  no  subjects  eo 
suitable  for  the  consideration  and  discunsion  of  such  a  Society  as 
this,  na  the  various  debateable  points  which  have  been  raised  by 
the  author  of  the  "  Origin  of  Species."  It  was  on  this  account  I 
endeavoured  to  induce  Dr.  Bateman  to  read  to  this  Society  the 
paper  which  he  delivered  at  the  Victoria  Institute  of  London,  and 
which  gave  rise  to  a  prolonged  controversy  in  the  columns  of  a 
local  newspaper,  between  the  author,  a  Mr,  Lyon,  and  one  of  our 
members,  Mr.  F.  Harmer.  Dr.  Bateman's  paper  has,  however,  he 
informs  ua,  considerable  theological  bearings,  and  he  conBJders  it 
more  suitable  for  the  Churchman's  Club  than  for  the  Naturalists' 
Society  ;  this  I  regret,  as  issues  so  important  as  those  Dr.  Bateman 
has  raised,  would  be  much  better  discussed  in  a  acientiliu  society, 
than  in  a  theological  club,  or  in  the  columns  of  a  nowapapor  but 
this  is  not  tlio  time,  although  it  certainly  is  the  place,  to  discuss 
Iheae  matters.  1  content  myself  by  simply  aaying,  that  the  "  origin 
of  species^"  the  theory  of  evolution,  and  other  Dan^iuian  doctrines, 
cannot  be  proved  or  disproved  by  newspaper,  controvemy,  or  theo- 
logicnl  discussion.  The  ex])eriencB  and  history  of  the  past  will, 
duubtU-ss,    Iw    reiKsated,    when    the    piojiidiei-    whic'h    at    present 
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surrounds  these  theories  is  removed,  for  there  can  be  "  no  real 
antagonism  between  science  and  religion,  nor  need  the  religious 
sentiment  be  banished  in  the  ever  advancing  tide  of  physical 
science." 

On  this  point  a  learned  professor  (Jowett)  only  a  few  days  since 
observed,  "Forty  years  ago  the  antiquity  of  the  earth  was  as 
much  derided  as  the  theory  of  development  is,  and  twenty  years 
ago  the  antiquity  of  man  was  equally  derided,  yet  no  one  now 
doubts  that  the  earth  haa  existed  for  millions  of  years,  and  man 
for  hundreds  of  thousands.  Experience  teaches  us  caution,"  we 
must  therefore  suspend,  and  not  pre-judge  the  questions  as  to  the 
"  development   of  mankind,"  and  the  "  survival  of  the  fittest." 

Pardon  this  digression. 

As  usual,  we  have  to  thank  Mr.  Burchani  and  Mr.  Bayfield  for 
exhibiting  various  botanical  specimens.  Mr.  Burcham  has,  on  two 
or  three  occasions,  given  us  the  treat  of  a  sight  of  his  skilful  and 
artistic  grouping  of  rare  and  beautiful  wild  flowers. 

The  last  contribution  read  to  the  Society  was  by  myself,  on 
Edible  Fungi  growing  in  Norfolk,  To  this  paper  I  need  not 
further  allude,  it  having  been  before  your  notice  so  lately. 

The  papers  which  are  not  embraced  in  my  tripartite  arrangement 
of  our  year's  proceedings  are  by  our  Honorary  Secretary,  Mr. 
Southwell.  This  gentleman  read  some  notes  on  The  Water  Shrew ^ 
a  dead  specimen  of  which  he  found,  for  the  first  time  in  Norfolk, 
near  St.  Bennetts  Abbey,  on  the  occasion  of  the  excursion  of  the 
Society  to  that  interesting  spot.  Mr.  Southwell  also  exhibited  two 
specimens  of  the  oared  shrew,  and  expressed  an  opinion  that  both 
species,  if  more  keenly  looked  for,  would  prove  more  common  than 
is  supposed. 

At  the  December  meeting,  Mr.  Southwell  read  a  valuable  paper 
on  The  Otter ^  in  which  he  described  its  structure  and  mode  of  life, 
and  gave  details  of  its  distribution  through  the  county,  entering 
into  many  interesting,  and  but  little  known  particulars  as  to  its 
mode  and  time  of  breeding,  and  the  peculiar  nest  which  it  con- 
structs in  the  flat,  swampy  districts  of  this  county. 

I  have  thus,  gentlemen,  reviewed  the  contributions  which  have 
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been  presented  for  our  consideration  and  instruction  during  the 
past  year,  and  although  they  may  be  neither  so  numerous  nor  so 
important  as  in  previous  years,  still  they  constitute  in  themselves  a 
proof  of  the  advantages  which  accrue  to  all  who  belong  to  such  a 
Society  as  ours,  and  are  thus  afforded  an  opportunity  of  being 
edified  and  instructed  by  interesting  and  practical  papers  on  natural 
science. 

I  am  sometimes  asked,  of  what  use  is  the  Naturalists'  Society  1 
what  end  does  it  serve  ?  what  good  purpose  does  it  fulfil  ?  I  reply, 
that  it  not  only  tends  to  advance  science  in  our  midst,  and  thus 
improves  our  minds,  and  adds  to  our  knowledge,  but  it  also  enlarges 
our  hearts,  by  bringing  us  into  frequent  friendly  intercourse ;  occu- 
pied, as  most  of  us  are,  in  different  callings,  our  Society  must 
necessarily  embrace  men  of  varied  attainments,  and  possessing 
knowledge  on  different  subjects,  amongst  whom  a  frequent  inter- 
change of  thought  and  opinion  on  matters  appertaining  to  natural 
history  must  be  productive  of  good  and  advantage,  not  merely  to 
themselves,  but  to  the  scientific  pursuits  in  which  they  are  severally 
engaged. 

It  is  to  be  hoped  that  our  Society  also  affords  the  means  and 
opportunities  for  promoting  a  taste  for  the  study  of  natural  history 
amongst  those  who  have  not  hitherto  cultivated  it — likewise  it  may 
afford  pleasure  to  others  who,  although  not  themselves  pursuing  any 
particular  branch  af  scientific  research,  may  like  to  spend  an  evening 
with  those  who  do,  or  may  be  induced  to  join,  for  the  sake  of  our 
excursions,  and  the  health,  exercise,  and  amusement  they  afford. 
Of  these  excursions  I  will  now  speak.  One  of  the  objects  of  the 
Society  is  the  investigation  of  the  natural  history  of  the  district  in 
which  we  live ;  to  this  end  we  devote  some  part  of  our  time  to  the 
study  of  "nature  out-of-doors,"  as  it  has  been  aptly  termed,  and 
collect  specimens  for  a  closer  examination  and  record  at  home. 
During  the  past  year  the  members  made  four  excursions — (1) 
Fritton  Decoy;  (2)  Scoulton;  (3)  Ranworth  Broad;  (4)  Hem- 
blington,  S.  Walsham,  and  St.  Bennet's  Abbey.  I  regret  that 
other  engagements  prevented  my  attending  three  out  of  the  four 
excursions.     Of  the  trip  to  Fritton  Decoy,  I  can  say  that  it  was  so 
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inteiesting  and  agreeable,  that  it  will  well  repay  a  second  visit, 
especially  as  Major  Leathes  has  promised  to  afford  the  Society 
every  fisusility  for  visiting  the  heronry  in  Herringfleet  Wood. 

I  cannot,  however,  omit  to  express  my  regret  that,  for  the  want 
of  better  organization,  the  excursions  have  neither  been  so  numer- 
ously attended,  nor  so  successful  as  could  be  wished.  I  trust  that 
this  defect  will  be  remedied  in  the  year  we  are  about  to  commence, 
for  I  look  upon  the  excursions  as  essential  to  the  well-being  and 
success  of  the  Society,  as  they  are  not  only  the  motives  many  have 
for  joining  our  ranks,  but  are  also  incentives  towards  the  diffusion 
of  a  taste  amongst  the  hitherto  indifferent  for  those  studies  in 
which  we,  as  naturalists,  so  much  delight  In  this  opinion  I  am 
supported  by  the  President  of  the  Liverpool  Naturalists*  Society, 
who  says,  "  Large  numbers  join  our  excursions  who  are  not  particu- 
larly interested  in  any  branch  of  natural  science,  and  this  is  just 
what  the  chief  object  of  our  Club  renders  a  desirable  circumstance ; 
the  busy  appearance  of  our  workers,  flushed  with  exercise,  animated 
with  success,  is  a  practical  and  suggestive  lesson  on  the  difference 
of  the  amount  of  pleasure  afforded  by  a  walk  with  a  special  object, 
and  a  walk  without  one." 

"  Culling  from  woods,  and  heights,  and  fields. 
Those  untaxed  boons  which  nature  yields." 

During  the  past  year  fifteen  new  members  have  joined  the 
Society,  and  seven  have  withdrawn.  Death  has  removed  one — 
H.  Kett  Tompson,  Esq.  Our  financial  condition  is  satisfactory, 
and  shows  an  increased  balance  of  £5  over  that  of  last  year  ;  this 
will  enable  us  to  publish  our  Transactions  as  usual,  but,  at  the 
same  time,  it  has  been  a  matter  of  regret  to  the  Journal  Committee, 
that  they  have  not  sufficient  funds  to  permit  them  to  include  in 
this  year's  publication  the  list  of  Norfolk  Fishes,  which  has 
been  kindly  placed  at  the  disposal  of  the  Society  by  Dr.  Lowe, 
of  King's  Lynn. 

Gentlemen,  I  will  not  detain  you  longer,  but,  in  conclusion, 
congratulate  the  Society  on  the  successful  termination  of  its  fourth 
year,  as  well  as  on  the  fact  that  it  has  succeeded  in  drawing  together 
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the  naturalists  of  the  city  and  county,  and  in  attracting  the  attention 
of  many  living  at  a  distance,  who  have  kindly  contributed  papers 
to  our  monthly  meetings.  Allow  me,  at  the  same  time,  to  urge 
those  who  have  hitherto  been  such  zealous  supporters  not  to  allow 
their  zeal  to  diminish,  and  to  those  who  have  as  yet  been  unable  to 
favour  us  with  contributions,  may  I  venture  to  express  a  hope  that 
they  ^vill,  in  the  future,  do  their  part  to  lend  a  helping  hand  to  the 
Norfolk  and  Norwich  Naturalists*  Society. 
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I. 

ON    THE    ORNITHOLOGY    OF    SPAIN. 

Communicated  by 

Howard  Saunders,  F.Z.S. 

Read  27th  August,  1872, 

Until  within  the  last  few  years  but  little  was  known  of  the 
Ornithology  of  Spain,  and  that  little  was  principally  due  to 
German  naturalists,  for  our  occupation  of  Gibraltar  seemed  to 
have  proved  of  no  service  in  this  respect  Latterly  this  reproach 
has  been,  to  a  certain  extent,  taken  away,  so  far  as  the  Central 
and  Southern  portions  of  the  Peninsula  are  concerned,  but  there 
are  other  very  important  districts  which  have  never  been  explored, 
and  which,  if  they  produce  no  absolutely  new  European  Palsearctic 
forms,  will  probably  throw  some  light  upon  the  distribution  of 
species.  Such  are  the  Asturian  Mountains,  the  Spanish  Pyrenees, 
and  the  grand  range  of  the  Sierra  Nevada,  and  although  the  latter 
has  probably  a  fauna  almost  identical  with  that  of  the  Atlas,  it 
has  the  merit  of  beuig  far  more  accessible.  On  the  other  hand, 
although  Africa  north  of  the  Sahara  possesses  an  essentially 
European  or  Palsearctic  fauna,  yet  there  are  several  species  on 
both  sides  of  the  Mediterranean,  which  appear  unwilling  to  cross 
even  the  narrow  Straits  of  Gibraltar,  and  to  those  I  shall  call 
attention  in  their  proper  place  ;  I  shall  tiot  attempt  to  enumerate 
every  species,  but  will  briefly  notice  such  of  the  inhabitants  of  the 
Peninsula  as  appear  to  be  of  interest. 

Following  the  usually  accepted  arrangement  of  commencing 
with  the  BaptoreSy  we  find  the  black  vulture  (V.  monachus,  L.) 
generally  distributed  throughout  the  country  from  the  Pyrenees 
to  Andalusia,  excepting  in  the  cultivated  regions  on  the  east 
coast,  and  it  breeds  early  in  April  wherever  it  finds  pine  trees 
suitable  for  its  enormous  nest.     The  griffon  {Gyps  /ulcus ,  Gm.) 
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and  the  Egyptian  vulture  art  almi  aliundant,  the  laltor,  however, 
uumerous,  and  generally   in  pairs.     Tlie  noble  liimmorgeier 
{Oyjxrlaa  barbatus,  L.)  has  its  principal  strongholds  in  the  two 
extreme  rangcii,  the  Pyrenees  and  tlie    Sierra  Nevada,   whore  it 
may   gnneralJy    be  observed   soaring  for  hours  with  searcely   a 
perceptible  movement  of  its  wings ;    at  the  sanie  time  a  pair  or 
two  are  to  be  found  in  every  mountain  range  with  which  I  am 
iicquainted   throughout  the  whole  of   the  Peninsula.     Its  uanio, 
''  ([uebraata-huesos,"  or  "  bone-smasher,"  is  well   bestuwed,  there 
being  ample  evidence  of  its  ctistoiu  of  taking  bones  up  into  tho 
air  and  letting  them  fall,  the  result  being  that  the  bone  is  split, 
whatever  the  intention  may  be.     Utilitarians,  as  are   Spamanls 
I  general,  naturally  suppose    that  this  is    done  to    get  at  the 
marrow,  but  probably  tlie  object  is  to  reduce  the  bone  itself  into 
fingmenls  convenient  for  swallowing,  as  without  large  qiutntities 
of  bones  this  species  cannot  be  kept  alive,  or  at  least  will  not 
thrive  in  confinement.     At  the  some  time  I  may  be  permitted  to 
express  my  utter   disbelief   iii  auy  of   tho  stories  of  this   bird 
carrying  off  young  children,  oBpocially  one  of  nearly  three  years 
of  age,  an  event  which  we  are  asked  to  believe  on  the  strength  of 
what  some  one  else  told  to  Naumann  as  having  happened  more  than 
a  century  ago,  and  duly  quoted  ever  since  down  to  the  very  latest 
history  of  the  species.     When  anyone  will  gitre  me  the  slightest 
proof  that  the  bearded  vulture  was  ever  known  to  clutth  andfij 
awuij  with  anything  of  seven  or  eight  pounds,  the  average  weight 
I   of  a  new-bom  iniant,  I  ahull  then  be  more  able  to  swallow  the  stray 
I  of  the  three  year  old  ;    till  then  I  beg  to  be  excused  this  stretch 
of  credulity.     One  glance  at  the  bird's  feet  and  talons  should  bo 
I  sulhcient  to  shew  the  ioiprobabihty,  to  use  a  mild  expression,  of 
I  this  statement;    the  real  robber  was  doubtless  the  gulden  eagle. 
The  golden  eagle  {Aquita  fulvi)  is  generally  distributed  through- 
out the  country  ;   more  numerous  perhaps  in  the  mountains  but 
I  fiir  from  raro  in  the  wooded  plains,  to  which  the  Spanish  form  of 
I  imperial  eagle  (Aq.  (ulafbeiii,  Rrehm.)  is  almost  entirely  confined 
L  during  tho  breeding  season.     The  young  of  this  species  from  their 
f  tawny  plumage  were  for  some  time  supposed  to  be  specimens  of 
the  tawny  eagle  (Aq,  nwvioidee,  Cuv.)  but  after  careful  examination 
a  very  large  series,  I  can  only  refer  to  a  single  specimen  of  the 
latter  as  liaving  been  nbtainod  in  Himin  ;    it  is  in  Li>ril  Lilfurd'a 
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collection,  and  was  shot  near  Aianjuez  about  forty  mUes  from  Madrid. 
The  spotted  eagle  (Aq,  noBvia)  is  only,  so  far  as  I  know,  an 
occasional  visitant.  On  the  other  hand  Bonelli's  eagle  {A.  BoneUi) 
and  the  little  booted  eagle  {A,  pennata)  are  common,  the  former 
nesting  in  rocks,  the  latter  in  the  woods.  At  Gibraltar  there  are 
at  lea.st  two  pairs  of  Bonellis,  and  they  seem  by  no  means  dis^ 
turbed  by  the  morning  and  evening  gun ;  indeed  raptorial  birds, 
as  a  rule,  are  rather  attracted  than  dismayed  by  the  report  of  a  gun, 
and  a  shot  will  generally  bring  up  several  species  on  the  look  out 
for  something  which  may  fall  to  their  share.  Those  in  England 
whose  knowledge  of  raptores  is  confined  to  the  much  persecuted 
kestrel,  sparrow  hawk,  and  bam  owl,  may  possibly  be  of  a  different 
opinion  as  to  the  familiarity  of  the  race,  but  I  am  writing  of  a 
country  where  there  are  no  pheasants,  and  where  partridges,  hares, 
rabbits,  woodcocks,  snipe,  and  ducks  appear  well  able  to  maintain 
themselves  against  such  a  stock  of  winged  and  four-footed  vermin 
as  Turkey  alone  can  rival 

The  sea  eagle  (Halioetue  albicilla,  L.)  although  common  in 
Eastern  Europe  down  to  about  the  same  latitude,  is  only  a  rare 
visitant  to  Spain,  but  the  osprey  (Pandion  halioetiis)  breeds  at 
several  places  along  the  sea  cliffs,  there  being  one  nest  at  Gibraltar; 
and  at  the  island  of  Dragonera  off  Majorca,  in  a  cliff  some  1100 
feet  high  and  about  300  feet  from  the  summit,  is  another,  which 
has  evidently  been  resorted  to  for  ages.  The  reptile-eating  short- 
toed  eagle  (Circoetus  gallicus,  Gm.)  is  abundant  in  the  marshy 
districts  where  there  is  some  moderate  sized  timber;  and  with 
regard  to  this  species  I  must,  at  the  risk  of  destroying  at  once  my 
reputation  for  veracity,  give  a  list  of  the  "  happy  family  "  I  once 
found  in  possession  of  an  old  wide-spreading  cork-tree.  First  there 
was  the  huge  nest  of  this  eagle  with  its  one  large  white  egg ;  on 
another  branch  a  pair  of  black  kites  (Mihus  migrans,  Bodd) 
were  making  their  nest ;  a  kestrel  was  sitting  on  its  nest  on 
another  branch ;  a  white  owl  flew  out  of  the  riven  trunk  as  one 
of  us  climbed  up  ;  lower  down  was  a  jackdaw's  nest  with  one  egg, 
and  I  was  made  uncomfortably  aware  of  a  hoopoe's  nest  in  the 
same  trunk  by  bedaubing  my  hand  with  its  odoriferous  lining, 
for  as  most  ornithologists  are  aware,  tliis  bird  uses  ordure,  especially 
human,  in  the  plastering  of  its  nest.  I  have  no  doubt  that,  as  is 
almost  invariably  the  case,  the  foundation  of  the  eagle's  nest  held 


its  colony  of  Spanish  sparmwa  {Pntevr  hispuniolcmit,  Temm.), 
but  I  do  not  positively  recollect  them  at  the  present  moment, 
when  I  am  without  my  notes,  and,  like  the  Yatiieo  who  made  the 
ferooua  shot,  "  I  wouldn't  tell  a  lie  for  a  dirty  little  sparrow." 

The  common  buzzard  is  generally  dtstribnted,  and  as  I  obtained 

an  immature  specimen  of  what  Mr.  J.  H.  Gumej  has  pronounced 

to  be  the  African  buzzard,  (Buteo  de^ertorum,  Daud.)  it  is  very 

likely  to  be  found    breeding,  as   it  is  common  in  liarbary  and 

Morocco.     The  honey  buzzard  (PernU  apinnrug,  L.)  occurs  in  vast 

uiunhors  at  the  seasons  of  migratiou,  when  I  have  seen  them  like 

flocks  of  rooka  at  eunaet.     The  kite  (Milmu!  ictinue,  Savig.)  as  a 

resident,  and  the  black  kite  [M.  migrans)  as  a  spring  and  summer 

vieitant,  are  abundant,  and  I  have  one  fine  adult  specimen  of  ihe 

black-winged  kite  {Elfinus  emrulemj,  a  species  which  has,  I  am 

informed,  been  recently  obtained  in  Ireland :  t,  tbis,  1673,  p.  470. 

Of  the  true  falcons,  the  peregrine  is  generally  distributed,  and  I 

have  a  single  specimen  of  its  miniature,  the  little  Barbary  falcon, 

which  is  probably  a  resident  in  some  of  the  southern  mountains. 

The  true  hinner  (F.  lanarnta,  Lin.),  so  often  confounded  with  the 

saker,  owing  to  the  latter  having  had    the    name    F.    I'lniarius 

(Pallas)  bestowed  upon  it,  has  been  once  obtaiDed,  and  may  prove 

to  be  a  resident  overlooked  :    if  so  the  wild  districts   Iwtween 

Granada  and  Lorca  will  probably  prove  its  stronghold.     Tlie  littlu 

[  .merlin  is  a  visitant,  but  the  hobby  remains  to  breed,  whilst  its 

I  long-winged  congener  the  eleonoraii  falcon  swarms  in  the  clilfs  of 

I  the  island  of  Dragouera,  though  rare  elsewhere.    Both  the  common 

and  ths  lesser  kestrels  are  extremely  numerous  and  occasionally  the 

[  nd-footed  Mcon  {F.  vexjxrtitiut)  pays  a  flying  visit.    Of  the  short- 

I  wingedhawks,  the  goshawk  and  the  sparrow  hawk  are  both  residents, 

I  and  the  marsh  and  Montague's  harriers  are  abumlant,  especially  the 

I  former ;  the  ben  harrier  1  obtained  in  autumn  and  winter  only. 

The  little  owl  (Carina  noelua)  is  very  common,  hut  1  never 
\  met  with  the  north  African  species  (C.  mcridionalU).  The  wood 
{StHx  n/iico)  is  doubtless  a  resident,  but  1  did  not 
actually  lind  it  breeding,  whereas  the  long-earod  owl  breeds  as  &r 
south  UB  Granada.  The  short-eared  owl  occurs  in  autumn,  when 
the  cape  owl  (Otus  eap'-nfi)')  makes  its  appearance,  for  the  dis- 
covery of  which  wo  are  indebted  to  Msyor  H.  L,  Irby,  well-known 
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and  the  smallest  of  the  European  homed  owls,  viz.  the  eagle  owl, 
and  the  scops,  are  often  to  be  heard  at  the  same  time  wherever  the 
spurs  of  the  mountains  are  fringed  with  olive  and  orange  trees. 

The  great  black  woodpecker  is,  I  believe,  confined  to  the  pine 
forests  of   the  Pyreneean   districts;   and  beyond  recording  their 
occurrence,  I  can  say  but  little  of  the  great,  middle,  and  lesser 
spotted  woodpecker.     Our  green  woodpecker  {Gecimis  oiridia)  is, 
however,  represented  by  a  species  apparently  intermediate  between 
G,  viridis  and  G,  canus,  which  I  have  recently  described  in  the 
Proceedings  of  the  Zoological  Society,  under  the  name  of  Gecinus 
sharpii,  after  the  talented  joint-author  with  Mr.  H.  E.  Dresser  of 
the  Birds  of  Europe  now  in  course  of  publication.     This  species, 
which  has  grey  cheeks,  and  generally  brighter  colours,  with  a 
moustache  in  the  male  of  brilliant  crimson,  ranges  at  least  as  far 
as  the  Guadarrama  mountains,  but  at  the  Pyrenees  yields  to  the 
common  form.     The  Algerian  species,  G,  vaillantii,  has  not  yet 
been  discovered  in  any   part  of  Spain.     The  wryneck  and  the 
cuckoo  are  both  spring  visitants,  but  the  next  in  order,  the  great 
spotted  cuckoo,  was  long  considered  to  be  more  of  an  African  than 
a  European  bird.    It  is,  however,  very  abundant  in  spring,  deposit- 
ing its  eggs  in  the  nest  of  the  common  magpie,  and  occasionally 
in  that  of  the  raven.     Of  rollers,  bee-eaters,  and  hoopoes,  suffice 
it  to  say  they  abound,  and  the  common  and  red-necked  goatsuckers 
arrive  in  large   numbers  in  spring  ;   the  latter  perhaps  is  more 
common  in  the  south,  where  it  remains  to  breed.     As  this  species 
has  been  obtained  in  England  by  Mr.  John  Hancock,  and  may  be  . 
confounded  with  its  congener,  it  may  be  as  well  to  state  that  the 
red-necked  may  always  be  distinguished  by  its  larger  size  and  lighter 
and  more  rufons  colour  ;  the  russet  collar  is  an  infallible  test  in  the 
adult,  when  it  is  tipped  with  white,  but  is  not  so  clear  in  young 
birds. 

All  the  true  European  species  of  swifts  and  swallows  are  found 
in  Spain,  and  the  same  may  be  said  of  the  flycatchers,  the  little 
red-breasted  flycatcher,  (Erythrosterna  parva,)  which  has  lately 
visited  our  shores,  being  a  regular  autumn  migrant  to  S.  W.  Spain, 
where  it  remains  till  March.  It  partakes  of  the  pugnacious  habits 
of  the  robin,  a  single  bird  taking  possession  of  a  garden,  and  main- 
taining itself  with  obstinacy  against  any  intruder  of  its  own  species. 
Of   the  shrikes,  the  woodchat  is  the   commonest;    the  vinous- 
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iUmI  /.  mei-id'umallii  taking  the  place  occupiud  by  L.  cxcal'i'/iii- 
in  othur  parts  of  Europu,  nnd  by  L.  afgrnensu  in  North  Africa, 
regards  the  North  African  bush  shrike,  Tdephonwt  tsehagra, 
I  am  not  awnre  of  any  authentic  record  of  its  oocurreHce  in  the 
jPeninsiilft,  although  a  careful  watch  has  been  kept  for  it  daring 
Ithu  1a«t  four  years. 

The  tits  are  not  veiy  nnmoroua,  but  the  created  titmouse  {Pann 

eriMatas)  is  a  species  which  we  should  hardly  have  expected  to 

find  nesting  in  the  extreino  south  of  Spain,  and  for  this  we  have 

kgain  to  thank  M^jor  Irby,  who  first  observed  it  near  Gibraltar. 

IComing  to  the  TtiriUda:,  it  is  remarkable  that,  whereas  the  redwing 

very  abundant  in  winter,  yet  the  fieldfare  is  extremely  rare  at 

that  season,  or,  at  all  events,  it  must  occur  at  considerable  intervab, 

I  have  never  been  able  to  procure  one  iu  upwards  of  five  years. 

Sha  song  thrash  is  common  in  winter,  but  does  not  breed,  whereas 

the  blackbird  is  resident  tliroughout  the  year,  and  even  the  ring 

luzel  nests  in  the  Sierra  Nevada  range.     The  dusky  bulbnl  (Ixoi 

lebKeurusJ  is  another  species  abundant  in  North  Atiica,  but  there  is 

lot,  so  far  as  I  am  aware,  a  single  instance  of  its  occurrence  in 

£pun.     French  dealers  are  the  authors  uf  its  insertion  in   the 

rtrictly  European  list,  as  they  are  for  several  othiT  BpL■^^iee,  all  of 

rfaich  are  abundant  in  Algeria  and  Morocco,  but  whicli,  for  some 

Dysterious  reason,  have  never  crossed  the  Mediterranean.* 

The  Sarkiilina:  are  well  represented,  both  as  rt^ards  s[ieciea  and 
tumbara,  and  both  the  hedge  and  Alpine  accentor  ate  to  be  found 
-in  suitable  localities.  The  same  may  be  said  of  the  warblers,  to 
enumerate  which,  would  be  to  copy  down  the  European  list  almost 
entire.  Stnuige  to  say,  tbey  do  not  appear  to  breed  any  earlier 
than  with  us,  and  in  many  parta  they  seem  to  continue  nesting^ 
Inter  than  in  our  more  temjierBte  climate  :  to  this  there  are  one  or 
two  exceptions,  but  it  is  a  general  rule.  The  rufons  warbler,  erro- 
neously styled  the  rafons  tHtdye  warbler  in  British  lists,  is  a 
PpBfjuentsr  of  dry  lanes  and  cactus -hedges,  indeed,  the  most  arid 
spots  where  anything  will  grow  at  all.  Of  the  wagtails  mid  pipits 
it  is  needless  to  enumerate  the  species. 

Arriving  at  the  larks,  we  find  that  two  North  African  sppcies, 
which  might  be  expected  to  occur,  are  as  yet  unrecorded,  viz., 

*  I  believe  ihat  more  than  one  British  ornithologist  iinaginw  that  Tait- 
■jifTt  is  in  Sp'iin  :  for  ttie  benefit  of  such,  1  may  state  that  it  in  in  Morocco. 
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Aleimon  desertorum  and  Alauda  dupontii:  neither  did  I  meet 
with  A,  Itmtanica,  which  has  long  heen  ascribed  to  Portugal 
whence,  however,  I  have  never  seen  an  authentic  specimen.  The 
common  and  resident  species  are  the  crested,  calandra,  and  short- 
toed  larks ;  the  sky  and  woodlarks  only  occurring  in  winter  in 
southern  Spain.  The  buntings  seem  to  be  merely  the  usual  western 
and  central  forms,  no  examples  of  any  of  the  eastern  species  beiog 
as  yet  recorded,  but  the  finches  requiie  a  little  notice. 

First,  as  regards  the  sparrows  :  the  common  species  in  the  towns 
and  villages  is  identical  with  our  familiar  bird,  but  there  is  another 
species,  known  as  the  Spanish  sparrow,  fPasser  hispaniolensis) 
which,  though  very  abundant,  is  less  frequently  observed,  owing 
to  its  being  a  country  cousin.  This  is  the  sparrow  which  is  so 
partial  to  the  foundations  of  the  nests  of  birds  of  prey,  especially 
large  ones,  for  it  generally  eschews  the  neighbourhood  of  the 
smaller  hawks.  The  cisalpine  sparrow,  which  replaces  our  own 
P,  domestica  in  Italy,  certainly  has  occurred  in  Spain,  but  I  have 
hitherto  only  seen  a  single  specimen.  The  tree  sparrow  is  local, 
and  more  abundant  in  the  eastern  provinces.  The  chaffinch  is 
identical  with  our  own  sprightly  bird,  the  Algerian  form,  F.  apo- 
diogena,  not  having  as  yet  been  captured  on  this  side  of  the 
Mediterranean.  Our  bullfinch  is  conspicuous  by  its  absence,  at 
least  in  the  southern  districts,  although  the  hawfinch  ia  abundant, 
and  the  crossbill  is  a  common  resident  in  the  Balearic  islands. 
The  southern  breeding  range  of  the  last  species  is  probably  the 
Atlas  range,  where  Salvin  found  a  family  party  on  the  26th  of 
March. 

Eut  it  is  amongst  the  C.orvidce  that  we  find  a  bird  whose 
geographical  limit  is,  perhaps,  the  most  remarkable  of  any  European 
species.  I  refer  to  Cyanopica  cooTdi,  commonly  known  as  the 
azure-winged  magpie,  although,  in  external  appearance,  cry,  and 
nidification,  it  is  much  more  of  a  jay,  occupying  a  place  between 
our  G,  glandarius  and  Perisoreits  infaiwtus,  the  Siberian  jay. 
This  species,  although  somewhat  local,  is  extremely  abundant  as 
far  north  as  the  Guadarrama,  and  even  a  trifle  beyond  the  water- 
shed, but  it  does  not  appear  to  cross  the  valley  of  the  Ebro,  or 
even  to  stray  into  the  northern  provinces  of  Spain,  or  the  south  of 
France :  on  the  other  hand,  it  has  never  been  obtained  in  North 
Africa,  although  abundant  \vithin  sight  of  that  coast.     But  after 
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tmrersing  the  whole  of  Europe,  and  a  great  part  of  Asia,  we  find, 
in  the  north-east  of  the  btter  continent,  a  apeciea  first  described 
by  FcdloB  aa  Pica  eyana,  scarcely  to  be  distingiiished  from  the 
fipanigh  form,  except  by  the  white  tip  at  the  end  of  the  tail, 
about  half  to  three-quarters  of  an  inch  in  breadth,  and  which 
occasionally  is  found,  to  a  less  extent,  in  the  Spanish  species. 
This  slight  dilferance,  in  the  case  of  such  complete  isolation,  ia 
Tery  ramarkable,  and  as  the  isolation  probably  took  place  at  a 
flomewLat  remote  period,  it  may  give  ua  an  idea  of  the  lapse  of 
.time  required  to  produce  any  appreciable  alteration  in  some  forma, 
vhilst  others  are  well  known  to  bo  far  more  pliable,  and  more 
vabjoct  to  variation.  Two  other  Ibrmn  of  this  family,  the  black- 
headed  jay,  (GarTtduB  cervlcalin,)  and  the  Moorish  magpie,  (Pica 
ma*iritaniea,)  do  not  as  yet  appear  to  have  extended  their  range  to 
(he  Peninsula. 

The  Columl'iila  call  for  no  particular  remark. 
The  exonrsiona  of  Fallaa'  sand  grouse  {Syrrkiiptus  paradoxiia) 
do  not  appear  to  have  reached  the  Peninsula,  their  nearest  approach 
ilieing  at  Perpignan,  just  over  the  French  frontier,  on  the  north-east 
i«f  Spwn.  The  other  two  European  species,  Pteroclat  arenariitg, 
And  P.  alchata,  are  abundant,  the  former  being  the  more  numerous 
jn  tile  north,  and  the  latter  in  the  aontbern  districts.  The  caper- 
■eaiLde  is  found  in  the  Pyrenees,  and  it  is  said  to  inhabit  the 
Aaturian  forests,  but  I  have  not  worked  those  provinces,  and 
epccimcna,  and  information  regarding  atii/  of  the  TetraonidoB 
from  any  part  of  Spain  would  be  of  groat  service.  The  partridge 
of  Spain  is  the  red-legged  species,  (P.  rt^ra,)  except  in  the  north, 
irhere  our  grey  bird  is  also  found;  and  on  the  Eock  of  Gibraltar 
the  liaibary  partridge,  which  has,  doubtless,  been  introduced  from 
Morocco. 

Next  in  order  I  will  take  the  cranes,  a  family  usually  placed 
next  to  the  herons,  with  wliich,  however,  they  have  far  less  affinity 
than  they  have  with  the  bustards,  both  in  their  fooil,  and  in  their 
nidificution.  Our  knowledge  of  the  breeding  haunts  of  the  common 
crane  being  principally  derived  from  the  late  John  WoUey's  account 
of  its  nesting  in  Lapland,  it  was  with  some  surprise  that  I  found 
it  breeding  in  the  marshes  of  the  GuadalquJver  in  the  extreme 
Bouth,  where,  however,  I  did  not  discover  the  nest  of  its  congener, 
tlio  Niunidian  crane,  {Onis  vinjo,)  although  the  latter  is  abundant 
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in  winter.     The  cranes  are  great  devoorers  of  acorns,  and  in  the 
autumn  prove  excellent  eating. 

As  regards  the  Great  Eustard,  Mr.  Stevenson's  exhaustive 
description,  in  the  Birds  of  Norfolky  records  its  haunts  and  habits- 
in  all  parts  of  Europe,  and  leaves  me  nothing  new  to  say  about 
Spain,  where  it  is  still,  and  will  long  remain,  an  abundant  species : 
some  further  details  of  the  localities  it  frequents  will,  however,  be 
found  in  the  Ihia  and  in  the  Field,  On  undulating  and  broken 
ground,  on  the  verge  of  cultivation,  the  little  bustard  is  very 
common,  and  the  African  houbara  oc^^asionally  pays  a  visit  to  the 
Peninsula,  as  does  also  the  cream-coloured  courser.  The  thicknee 
is  a  resident,  especially  frequenting  the  stony  river-beds,  when,  as 
is  usually  the  case,  during  ten  months  of  the  year,  they  are  devoid 
of  water.  In  the  marshes,  which,  however,  are  very  dry  ones, 
according  to  our  idea  of  the  word,  the  lively  pratincole  is  a  feature 
which  soon  obtrudes  itself  upon  the  stranger,  for  it  is  anything 
but  a  shy  bird,  being  unmolested  as  useless  for  food. 

But  my  communication  has  already  reached  an  unwarrantable 
length,  and  I  must  leave  the  waders  and  water-birds  untouched, 
I  suppose  the  influence  of  the  unrivalled  collection  of  Raptorea  in 
this  Museum  has  proved  too  much  for  me,  for  that  family  has 
certainly  engrossed  an  undue  amount  of  space  in  this  paper ;  yet  I 
can  hardly  regret  this,  for  it  is,  after  all,  with  that  family  that  the 
ornithological  fame  of  the  Nor>vich  Museum  is  chiefly  identified. 


II. 

ON    VANESSA    ANTIOPA. 

By  C.  G.  Barrett. 

Read  24th  September,  1872, 

The  sudden  appearance  in  considerable  numbers  of  that  rare 
butterfly  the  Camberwell  Beauty  {Vanessa  antiopa)  in  this  county, 
as  well  as  throughout  the  east  and  south-east  of  England,  seems  to 
call  for  some  special  notice. 
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This  species  is  common  in  moat  parte  of  the  continent  of 
£uro)ie,  extonding  as  far  north  aa  Lnpland,  and  seems  to  be  pretty 
eonatant  in  its  numbere;  but  the  great  uncertainty  about  its 
Appearance  in  this  country  has  teen  noticed  for  a  long  period. 
Moses  Harris,  writing  in  1775,  does  not  epeak  of  it  as  any  rarity, 
but  Berhenhout  in  1789  writes,  "very  tare  in  this  kingdom."  In 
1793  it  received  the  name  of  "  The  Grand  Surprise,"  from  Harris 
and  ihe  Society  of  Aurelians,  (as  Entomologists  were  then  called,) 
of  which  he  was  a  member,  on  account  of  its  sudden  appearance 
in  oxlraordinary  numbers.  Donovan  (1794)  etates  that  there  have 
been  seveml  instances  in  miid  seasons  of  its  being  as  common  as 
the  Peacock  and  Admiral  (Vanessa  lo  and  Atlanta),  and  that  in 
1703  it  was  as  plentiful  as  the  common  garden  whites  usually 

e. 

There,  however,  appears  to  be  no  record  of  it«  occurrence  in 
Korfglk  till  1839,  when  Wood,  in  his  Index  Entomologicus, 
'records  its  occuiTence  near  Norwich,  in  May.  In  1846,  which 
'liaa  been  called  the  Antiopa  year,  (a  name  which  it  can  now  hardly 
retain,)  no  specimen  seems  to  be  recorded  in  Xoifolk,  hut  Mr. 
John  Henry  Gumey,  jun,,  tells  me  that  his  father  saw  one  on 
Msreh  22nd,  1847,  at  Eauton,  near  Norwich  Its  next  occurrence 
seems  to  have  been  in  18tI9,  on  September  3rd  of  which  year  two 
specimens  were  taken  at  SparUani,  bj  Mr.  Frank  Norgate.  The 
Eev.  T,  H.  Marsh  informs  me  that  two  more  were  seen  that 
ne  near  Horsford  and  one  at  Marsham.  This  seems  to 
have  been  a  favourable  year,  as  upwards  of  a  dozen  were  recorded 
from  diflerent  parts  of  England.  In  1871  a  specimen  was  seen  at 
Buxton,  by  my  friend  Mr.  F.  D.  Wheeler.  It  waa  sitting  on  a 
bleeding  alder  tree,  but  would  not  allow  of  a  near  approach.  Thla 
specimen  seems  to  liave  been  the  herald,  (or  perhaps  a  progenitor,) 
of  the  grand  appearance  this  season. 

The  first  specimen  of  which  I  have  any  record  for  this  year, 
waa  seen  on  August  20th,  by  the  Eev.  T.  H.  Marsh,  of  Cawston, 
The  next  day  he  saw  two  and  took  one,  and  on  the  33rd  and  24th 
captured  three  more  in  the  most  perfect  condition,  apparently  ireah 
fiom  the  pupa.  These  were  taken  about  sugar  placed  on  the  trees 
to  attract  them,  On  the  24th  one  was  seen  by  Mr.  J.  H.  Gumey, 
jun.,  at  Northrepps,  sitting  on  green  brake.  On  the_2Bth  another 
vaa  taken  by  Mr.  ^lursh  at  sugar,  and  one  on  sap  exuding  from  a 
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wounded  tree.  On  the  same  day  three  specimens  were  seen  by 
Mr.  A.  W.  Partridge,  at  Ketteringham.  These  seem  to  have 
been  very  tame,  rising  quietly  from  the  road  and  settling 
on  hazel  bushes.  On  the  morning  of  the  28th,  one  was  seen  by 
Mrs.  Bridgman  to  alight  on  the  glass  of  the  conservatory  in  Mr. 
Bridgman's  garden,  in  St.  Stephen's,  and  there  it  remained  for  half 
an  hour,  until  a  net  was- obtained  and  it  was  captured.  Two  more 
were  seen  by  Mr.  Bridgman  in  the  same  garden  on  subsequent  days. 
On  this  day  (28th)  three  more  were  taken  by  the  Eev.  T.  Marsh,  and 
one  by  the  Rev.  G.  Morris,  at  Cawston,  about  sugar,  two  of  them 
rather  worn ;  and  on  the  same  afternoon  when  searching  the 
country  roads,  Mr.  F.  D.  Wheeler  and  I  saw  a  lovely  specimen 
flying  along  a  hedge  side  in  the  Plumstead  road.  It  seemed  at 
first  as  though  about  to  alight,  but  our  nets  must  have  looked  too 
formidable,  for  it  flew  over  and  disappeared.  The  next  day  (29th) 
Mr.  Wheeler  went  over  the  same  neighbourhood,  and  saw  two 
more  flying  round  oak  trees  beyond  Mousehold,  but  they  kept  out 
of  reach.  Two  were  also  seen  flying  about  the  avenue  at  the 
Asylum,  Old  Palace  road ;  and  three  (one  of  which  I  have  the 
pleasure  of  exhibiting)  were  taken,  and  a  fourth  seen  by 
Mr.  Hickling  about  some  bleeding  aspens,  near  the  river  at  North 
Heigham.  Mr.  Clare  S.  Read  records  one  seen  by  him  on  the 
same  day,  on  his  farm  at  Honingham  Thorpe,  and  two  more  were 
taken  by  Mr.  Marsh  at  Cawston. 

On  the  30th  another  specimen  was  taken  about  the  aspens  at 
North  Heigham  by  Mr.  Amis. 

On  September  1st  one  was  seen  fljring  about  the  trees  close  to 
the  new  church  in  the  Old  Palace  roswi,  and  another  sunning  itself 
on  a  window  ia  Distillery  street ;  but  neither  of  them  were 
captured. 

On  September  2nd,  Mr.  Partridge,  of  Sprowston,  very  kindly 
sent  a  conveyance  to  take  Mr.  Wheeler  and  me  to  Ketteringham, 
to  the  place  where  he  had  seen  three  specimens  a  week  before. 
Almost  immediately  on  our  arrival  we  saw  one  flying  along  a 
hedge.  It  settled  on  an  oak  tree,  but  declined  to  be  caught,  and 
finally  disappeared  over  the  woods.  We  spent  four  or  five  hours 
there  without  further  result,  a  gale  of  wind  having  arisen  and 
made  insects  scarce. 

Besides  the  specimens  which  I  have^  enumerated,  many  others 


have  been  recorded  without  dfttoa.  Mr.  Kedle,  Lord  Walainghara' 
collector,  took  eight  beautiful  specimens  at  Homing,  several  c 
which  nppeared  to  have  but  juat  emet^^  from  the  pupa.  Two 
were  taken  at  Cantley  in  tlie  last  week  of  August  by  the  8t 
the  Btation-master,  Mr.  Thoa.  Harding,  and  were  recorded  ii 
Daily  Press,  these  have  been  seen  by  Mr.  Stevenson ;  and  i 
Mercury  there  is  a  notice  that  three  specimens,  and  od 
Argynnis  lathonia,  have  been  taken  at  Eradwell  Rectory. 

Mr.  n.  M.  Upcher,  of  Sberringham,  informs  me  that  he  has 
seen  fourteen: — one  each  on  August  20th  and  31st,  oi 
Salhouae  on  the  23rd,  the  next  day  five  at  Sheninghani  and  one 
at  Hempstead,  and  five  more  at  Sherringbam  on  the  24th.  Moat 
of  them  were  in  the  midst  of  the  covers  in  an  open  green  lane. 
Mr.  C.  M.  Lowe,  writing  to  the  Entomologist,  says,  "  we  have 
seen  eleven  here  within  the  last  few  days ; "  and  the  Eev.  J.  L. 
Brown  tells  mo  that  a  clergyman  at  Matlask  aUo  took  eleven 
specimens  at  Sherringham,  there  must,  therefore,  have  been  a  large 
number  in  tbat  neighbourhood. 

Two  specimens  have  been  seen  at  Buxton  by  Mr.  Gambling ; 
the  Kev.  J.  W.  C'olvin  informs  me  that  several  have  been  taken 
near  Yarmouth;  and  the  Rev.  T.  Marah  records  in  the  Norfolk 
Chronicle  the  capture  of  one  at  Diss. 

The  last  specimen  of  which  I  have  any  acconnt  was  taken  by 
the  Kev.  T.  Marsh,  on  a  bleeding  tree  in  hia  own  glebe  at  Cawston, 
on  September  13th;  three  having  been  aeon  there  n  lew  daya 
previously.  With  these  exceptions  I  have  heard  of  none  since 
September  2nd,  and  am  of  opinion  that  the  majority  either  left 
this  district,  or  went  into  winter  quarters  for  hybeniation,  during 
the  storms  of  wind  whii;h  blew  about  that  time.  If,  as  I  hope,  the 
Utter  is  the  cose,  we  may  hope  to  see  a  few  of  these  beautiful 
insects  sunning  themselves  in  the  warmer  days  of  next  April  and 
May. 


Since  the  above  was  written  a  notice  has  appeared  in  the 
Norfolk  Chronicle  of  the  occurrence  of  a  speoimeu  at  North 
Creak.  On  January  5th  a  young  lady  was  passing  under  some 
trees,  when  it  fell  in  a  torpid  condition  upon  her  hat. 
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IIL 

FAUNA    AND    FLOEA    OF    NORFOLK. 

Part    III.      Fungi. 

Communicated  by 

Charles    B.    Plowright,    M.RC.S. 

Read  29th  October,  1872. 

At  the  present  time  more  interest  appears  to  be  taken  in  Mycology 
than  was  the  case  some  years  ago,  when,  in  point  of  fjEict,  it 
languished  in  comparative  neglect.  From  the  time  that  James 
Sowerby  published  his  magnificent  work  on  English  Fungi,  at  the 
end  of  the  last  century  and  the  beginning  of  this,  until  within 
a  comparatively  recent  period,  fungologists  in  Norfolk  have  been 
few  and  far  between ;  nor,  indeed,  has  the  study  of  fungology 
been  at  all  general  throughout  the  kingdom.  Now,  however,  we 
have  evidence  that  it  is  coming  more  to  the  front,  especially  from 
what  has  been  said  and  written  during  the  last  few  years  upon 
edible  mushrooms. 

As  a  county,  Norfolk  has  already  left  its  mark  in  our  myco- 
logical  hand-books,  from  being  the  habitat  of  many  rare  and  highly 
interesting  species,  hence  the  desirability  of  looking  over  our  notes 
and  seeing  what  species  have  at  any  past  period  found  an  abode 
here,  and  refreshing  our  memories  as  to  those  now  met  with  in  our 
woods  and  pastures. 

Sowerby  visited  Norfolk  on  more  than  one  occasion  and  mentions 
finding  several  species  of  fungi  in  the  neighbourhood  of  Norwich. 
Dickson,  in  his  first  Fasciculus,  published  in  1 785,  gives  Gilling- 
ham  and  Earsham  as  the  habitats  of  Geaster  colifo^mis,  a  plant  the 
sight  of  which  now  would  gladden  the  heart  of  the  most  lethargic 
fungologist. 

That  the  subject  is  difficult  no  one  who  has  worked  at  it  will 
dispute.     One  great  cause  of  this  is  the  evanescent  nature  of  the 
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njajority  of  the  larger  species,  and  the  fact  that  owing  to  certain 
meteorological  conditions,  numbers  spring  up  in  a  few  hours  only  to 
fade  and  vanish  before  the  mycologist  has  time  to  grasp  their 
characters  in  their  full  integrity.  The  microscopic  species,  how- 
ever, occur  at  all  seasons  of  the  year,  and  as  a  rule  will  keep 
unimpaired  for  years. 

The  work  of  compiling  this  list,  which  with  the  exception  of  a 
list  of  seventy-two  species  contributed  by  the  late  Eev.  Greo. 
Munford  to  the  botanical  portion  of  White's  Norfolk  Directory, 
is  I  believe  the  first  attempt  to  tabulate  the  Norfolk  fungi,  has  been 
to  me  a  great  source  of  pleasure,  for  it  has  brought  up  reminiscences 
of  many  very  happy  days  spent  in  hunting  funguses  ;  memories  of 
autumnal  rambles  in  the  sombre  fir  woods  in  search  of  Agarics ; 
of  winter  forays,  when,  armed  with  great  coat  and  "  black-grains," 
cold  and  wet  have  been  defied,  in  the  search  for  Sphcerias ;  and 
of  pleasant  spring  walks  when  Morels  and  Pezizcis  were  the  source 
of  attraction. 

This  list  embraces  upwards  of  800  species,  and  includes  all 
those  fungi  mentioned  by  Sowerby  as  occurring  in  the  county ;  the 
more  critical  and  interesting  of  these  latter  have  been  represented 
by  a  figure.  Those  species  distinguished  by  an  asterisk  have  not  been 
recorded  by  any  recent  observer ;  at  the  same  time  no  doubt  can 
exist  as  to  the  propriety  of  their  admission  into  this  list 

To  the  Rev.  Kirby  Trimmer,  of  Norwich,  I  am  much  indebted 
for  a  very  valuable  list  of  East  Norfolk  fungi,  and  to  Mr.  M.  C. 
Cooke  for  a  list  of  the  species  found  by  him  at  Irstead,  Neatishead, 
and  elsewhere  in  the  county. 

Mr.  D.  Stock,  late  of  Bungay;  Dr.  John  Lowe,  of  King's  Lynn; 
Mr.  T.  E.  Amyot,  of  Diss ;  Mr.  Frank  Norgate,  of  Sparham ;  and 
Dr.  Metcalfe,  of  Beccles,  have  all  assisted  most  cordially  in  the 
work,  and  to  them  my  best  thanks  are  due. 

The  figures  are  from  the  pencil  of  my  talented  friend 
Mr.  W.  G.  Smith,  for  those  of  the  Oeasiers  I  have  to  thank  the 
Gardeners'  Chronicle,  and  for  those  of  X&rotus  and  Sparassis, 
Mr.  M.  C.  Cooke. 
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A  LIST  OF  THE  FUNGI  KNOWN  TO  OCCUR  IN  THE 

COUNTY    OF    NORFOLK. 

Division  I.     Spobifera. 
Fam,  I.     Hymbnomtoetbs.  Order  I.     Agaricini. 

Aqarious  vaoinatus.      BulL      Not  very  common.      Middleton, 

Aylsham. 
PHALLomES.     Ft.     Common. 
MUSOARiUB.    L.   Common  in  autumn  under  birch  trees, 

I  have  never  found  it  elsewhere.     Felthorpe. 

Sparham. 
STROBiLiFORMis.     Ft.     Ringstcad  Downs. 
RUBESCENS.     P.    Exceedingly  common  in  fir  woods. 

ASPBR.     Fr.     Foxley  Wood,  K.T. 

PROCERUS.  Scop.  Not  very  'common,  near  Lynn. 
Thuxton,  Sparham,  etc.  Mr.  Amyot  found 
it  plentifully  in  October,  1859,  but  he  has 
only  seen  it  once  since.  One  specimen 
measured  15^  in.  in  height  and  10^  in. 
across  the  pileus. 

RACHODES.  Vitt.  Far  more  abundant  than  the  preceding. 

BADHAMi.  B.  &  Br.  North  Wootton,  on  a  hedge 
bank,  30th  October,  1871.  The  specimens 
found  are  figured  in  Mycological  Illustrations^ 
t.  35. 

CRiSTATUs.     Fr.     Abundant 

viTTADiNi.  MorettL  Mr.  Amyot  found  this  species 
under  a  gorse  fence  at  Billingford  in  June, 
1856,  the  specimens  were  submitted  to 
Dr.  Badham.  G.  E.  Frere,  Esq.  also  found  it 
at  Kenninghall,  in  September,  1859;  and  it 
occurred  again  in  1862,  at  Roydon,  near  Diss. 

ERMINEUS.  Ft.  This  plant  grew  in  Dr.  John  Lowe's 
Fernery,  at  Lynn,  in  September,  1871 ;  for  its 
description  vide  Fries  Epric,  p.  15. 
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AoARious  ORANULOsus.     Batsch.     Common,  pileus  either  yellow 

or  white. 

MELLEUS.  Vahl.  Not  common  around  Lynn,  I  have  only 
met  with  it  twice.  Mr.  Amyot  finds  it  near  Diss. 

FLAVO-BRUNNBUS.     Fr.     Common  in  fir  woods.    * 

RUTiLANS.  Schoeff.  On  fir  stumps,  Castle  Eising. 
Norwich  and  Ditchingham,  Sowerby. 

VACcmus.     P.     Eingstead  Downs. 

TEBBEUS.     Schoefif.     Common. 

CUNBIF0LIU8.     Fr.     Ashwickeu  Heath,  1872. 

8ULPHURBU8.     Fr.     Folly  Wood,  Eising. 

GAMBOSUS.  Fr.  Ahundant  in  the  meadows  round 
Lynn  in  May  and  June. 

ORAMMOPODius.     Fr.     Common. 

MELALEUcus.     P.     North  Wootton,  May,  1871. 

NEBULARis.  Batsch.  NotcommoninWest  Norfolk.  October 
and  November.  Wickmere,  Scole,  Sparham. 

0LAVIPE8.  Pers.  Common.  Fr»  Ep.,  p.  56.  There  is  a 
figure  of  this  in  Mycological  IllustrationSy  t.  31. 

ODORUS.     BulL     Common. 

PHYLLOPHiLUS.     Fr.     Folly  Wood,  Eising. 

PUM08U8.     p.    Var.  polius.     On  the  road  side,  Elising. 

MAXiMUS.  Fr.  Not  uncommon.  Eising.  Blickling  Park, 
KT. 

iNFUNDiBULiFORMis.     Schoeff.     Commou. 

TRULixEFORMis.  Fr.  I  believe  this  plant  is  not  of  un- 
common occurrence  on  exposed  heaths,  &c. 

GBOTRUPUS.  BuU.  Very  elegant  in  form  when  well 
grown ;  usually  it  does  not  appear  before  the 
end  of  October  or  beginning  of  November. 

INVERSUS.     Scop.     North  Wootton- 

FLAGOiDUS.  Sow.  Castle  Eising,  abundantly  in  rings 
in  the  fir  woods. 

CTATHiFORMiB.     Fr.     Common  late  in  Autumn. 

NiGRESCENS.  Lasch.  Eingstead,  1870.  Pileus,  cream- 
coloured,  gills  crowded.  The  whole  plant 
turns  dark  blue,  then  ash  grey  when  bruised. 
Lasch,  Linn.,  No.  521 ;  J5.  ^  Br,  Annals  N,  H,, 
No.  1199  ;  Fr,  Ep.,  p.  149,  Ag.  mundulus. 
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Agaricus  FRAGRAN8.      Sow.     Individuals  of   this  species  have 

been  met  with  at  almost  every. season  of  the 

year. 
LACCATUS.        Scop.       Exceedingly      abundant.       The 

"amethyst-blue"  variety  is  by  far  the  most 

uncommon. 
*DRYiNus.    P.    On  ash,  Ditchingham.   Mr.  Woodward. 
ULMARius.     BulL     Lynn.     December. 
osTRBATUs.      Jacq.      Not    common.      November   and 

December. 
SALiGNUs.     Fr.     Castle  Eising,  not  common. 
SEPTicus.     Fr.     North  Wootton. 
*MASTRUCATUS.   Fr.  Norwich.    Mr.  Pitchford.  Sowerhy, 
CYPHELL^PORMis.     Berk.     North  Wootton. 
APPLiOATUS.     Batsch.     Not  uncommon. 
RADICATUS.      Relh.      Anything  but  common    in   the 

neighbourhood  of  Ljmn,  neither  does  it  appear 

to   have   occurred   elsewhere  in-   the    county. 

A  pure  white  specimen  was  found  on  Wootton 

Marshes,  October,  1869. 
PU8IPE8.     Bull.     This  species  so  common  elsewhere  I 

have  only  found  twice. 
MACULATUs.     A.   &  S.     Abundant  on  heaths.     "Not 

very  rare  in  woods  in  Norfolk,  on  Mousehold 

Heath  and  other  places."     Sowerhy, 
BUTYRACEUS.     BuU.     Very  common. 
VELUTiPES.     Curt.     Everywhere. 
CAULiciNALis.     BulL     Comkion. 
CONPLUENS.     p.     Rising. 
VERTiRUGis.  Cooke.  This  is  the  A.  undatus  of  Berkeley  : 

Eng,  FL  v,  p.  51  ;  not  the  A.  undatus  of  Fries. 

Epic,  p.  149,  which  is  a  Clitopilus.     At  the 

base  of   Pteris  stems  still  remaining  in   the 

groimd.  Castle  Rising  Heath. 
coNiOENUS.     P.     Common. 
TUBERosus.     Bull.     Commouly  growing  upon  dead  and 

black  Lactarii.     Frequent. 
„         DRY0PHILU8.     Bull.     Commou. 
„         ExscuLPTUs.     Fr.     North  Wootton  Heath. 
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AoARious  TBNACELLUS.    P.     A  larger  plant  than  A.  conigenns  and 

occurring  earlier  in  the  year. 

„         ATRATUS.     Fr.     Bawsey.     Ringstead. 

,,         ROSELLUS.     Fr.     Ringstead,  amongst  larch  leaves. 

„         PURU8.     P.     Everywhere.     Tastes  strongly  of  radishes. 

„  IRIS.  Berk.  This  rare  species  grows  abundantly  in  a 
fir  wood  at  Castle  Rising.  The  blue  fibrillse  are 
obvious  enough  on  the  young  plant  but  disappear 
after  the  first  shower. 

„         LACTEUS.     P.     Castle  Rising. 

„         OALERiouLATUS.     Scop.     Very  abundant. 

„         POLTGRAMMUS.     Bull.     Commou. 

„         ALCALiNus.     Fr.     Common. 

„         ACicuLA.     Schoeff.     Not  uncommon. 

„  BANGUINEOLENTUS.      A.  &  S.      CommOU. 

„         OALOPUS.     Schrad.     Common. 

„         EPiPTERYGius.    Scop.    Common.     As  the  plant  matures 

the  pileus  often  becomes  umbilicated. 
„         VULGARIS.     P.     Common. 
„         ciTRiKELLUB.     P.    Ringstead.     The  whole  plant  has  an 

odour  of  new  meal,  gills  lemon  coloured. 

„  8TTL0BATES.       P.       CommOU. 

TENERRiMDS.      Berk.    Not  so  common  as  the  preceding. 
ooRTicoLA.     Schum.     Frequent. 
♦sETOsus.     Sow.     "  Found  on  fallen  leaves  of  young 
beech  in  the  plantations  of  Sir  W.  Jemingham, 
at  Costessy,  near  Norwich."     Sotcerby, 
GAPiLLARis.     Schum.     Commou. 
PYXIDATU8.     Bull.     Not  uncommou. 
„         ONI8CU8.     Fr.     Very  common  on  heaths. 
MURALI8.     Sow.     Rising  Church  Wall. 
UMBELLiFBRUB.     L.     Not  Very  frequent. 
RTTFULiTB.     B.  &  Br.     North  Wootton  Heath. 
„         FIBULA.     Bull.     Both  varieties  of  the  English  Flora  are 

common  in  West  Norfolk. 
„         TAYLORi.     Berk.     This  has  occurred  two  or  three  times 

on  the  salt  marshes  near  Lynn.  The  pileus 
is  always  fleshy.  Figured  in  Mycological 
Illustrations,  t.  33. 
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Agaricus  gloiocephalus.      Fr.      North    Wootton,   June,   1871. 

Rare;  growing  on  manure  buried  in  the  ground. 

The  specimens  found  are  figured  in  Mycologicul 

Illustrations^  t.  33. 
„         ECHiNATus.     Roth.     Rising,  5th   November,   1870,  on 

chips  in  a  carpenter's  yard. 
„         CERViNus.     Schoeff.     Not  very  common. 
„         NANUS.     P.     Reffley.     September,  1872. 
„         LEONiNus.     Schoeff.     Boal   Quay,  Lynn,    2nd   August, 

1865,  Miss  Lowe. 
„         CLYPEATus.     L.     Abundant  in  spring.     Spores  smooth 

and  globular. 
„         cosTATus.     Fr.     Very  common. 
„         SERicEus.     Bull.     Common. 
„         PRUNULUS.     Scop.     Not  common. 
„         VARIABILIS,     p.      Everywhere.      The  pileus  is  usually 

white,     but     sometimes     has     a      decidedly 

yellow  tinge.     It  occasionally  grows  on  living 

grass. 
,,         CHALYBCEUS.     P.     Not  uncommou.      The  dark  edge  of 

the  gills  is  due  to  a  fringe  of  blue  hairs  which 

disappear  as  the  plant  grows  old. 
„         INC  ANUS.     Fr.     Ringstead  Downs. 
„         LEVEiLLiANus.     D.     &     M.      Reffley  Wood.       Sept. 

1872.     Densly  caespitose.    Ring  distinct,  white 

plicato-striate.     Spores  oval. 
„         ARRHENii.      Fr.     Not  rare,  in  gardens,  etc.     Fr.  Ejyie, 

p.  161.     B.  ^  Br,  Ann,  N,  H,,  No.  681.,  t.  9,' 

fig.  1,  which  Mr.  Berkeley  informs  me  is  not 

A.  mesodactylius,  as  stated  in  the  text. 
„         DURUS.     Bolt.     King's  Lynn. 
„         PRECOX.     P.     Common,  June  and  July. 
,,         RADIC0SU8.       Bull.      Not  uucommon.       Mr.    Amyot 

also  finds  it  near  Diss. 
„         PUDicus.     Bull.     On  an  elder  stump,  North  Wootton. 
„         SQUARROSus.     Miill.     Usually  found  on  ash. 
„         SPECTABiLis.     Fr.     On  fir  stumps. 
„         MUTABiLis.     Schoeff.     North  Wootton. 
„         MARGIN  ATUS.     Batsch.     Common. 
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AoARious  MTOENOiDEs.     Fr.     In  a  mossy  hollow,  Eising  Heath. 
PABTiBiLis.     Fr.     CommoiL 
PLOCCULENTUS.     Poll.     Not  uncommon. 
80ABER.     Miill.     Common. 
OBSCURUS.     p.     Eingstead  Downs. 
RIM0SU8.     Bull.     Everywhere. 
GEOPHYLLUS.     Sow.     Eingstead.     Eising. 
ooNissANS.     Fr.    Eeffley,  and  elsewhere  on  osier  stumps. 

Fr.  Ep,y  p.  187. 
CARBON  ARIU8.     Fr.     Bawsey.     Sept.  1872. 
RUBi.      Berk.      North  Wootton,  on  the  bramble  bands 

of  an  old  straw  beehive. 
cucuMis.     P.      Not  common.      Nov.  1870.      "Costes- 

sey  near  Norwich  : "  Sowerhy, 
SEMiORBicuLARis.     Bull.     Everywhere. 
MELINOIDES.     Fr.     Not  Very  common. 
ERINACEUS.     Fr.     On  dead  willow.     Castle  Eising. 
TENER.     SchceflF.     Very  common. 
HYPNORUM.     Batsch.     Abundant. 
FURPURACBUS.     P.     Everywhere. 
ARVENSis.      SchoefF.       Much   more  abundant   than  A. 
campestris.       The  younger  plants   change  to 
yellow  when  cut  or  bruised. 
^         CAMPE3TRIS.     L.     Common  all  over  the  country. 

var.  RUPESCEN8.     This  well  marked  variety 
occurs  occasionally  around  Lynn. 
^RUGiNosus.     Curt.     Common. 

INUNCTUS.  Fr.  Lynn  Hospital  road,  1871.  Eing- 
stead Downs,  abundantly  Oct.  1872.  Fr, 
Ep,y  p.  219.  Saunders  ^  Smithy  t.  29, 
f.  67. 
OBTURATUS.  Fr.  Not  rare.  S,  ^  Sm.,  25,  f.  1.  FrieSy 
however,  seems  to  consider  the  plant  figured 
by  S,  4c  ^-  ^  ^®  ■^-  phseospermus. 
„         MBRDARius.     Fr.     Not  uucommou.     Fr,  Ep.,  p.   220. 

S.  ^  Sm,  25,  lower  figures. 
„         8EMIGLOBATU8.     Batsch.     Common. 
„         8UBLATERITICJ8.     Fr.     Not  Very  common. 
„         CAPNOiDES.     Fr.     North  Wootton. 
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AoABicus  FABOicuLARis.     Hud.     This  is  by  far  the  most  common 

agaric  in  West  Norfolk.  Mr.  Amyot  and  Mr. 
Trimmer  also  find  it. 

„         LACRYMABUNDUS.     Fr.     Refflcy  Wood. 

„         VELUTiNus.     p.     South  Wootton. 

,,         APPENDICDLATU8.     BulL     Not  uncommon. 

„         SEMILANCEATU8.     Fr.     North  Wootton. 

„         8PADICEUS.     SchoefF.     Common. 

„         FCENiSECii.     p.     Very  common. 

„         C0RRUGI8.     p.     February,  1872.     Castle  Rising. 

,.         8EPARATU8.     L.     Common. 

„         FiMiPUTRis.     Bull.     Very  common, 

„         GRACILIS.     Fr.     Common  in  old  hedges.     Autumn. 

„         ATOMATUS.     Fr.     Common. 

,         DIS8EMINATU8.     P.     Very  common. 
CoPRiNUS   COMATUS.     Fr.     This  plant  is  not  abundant  in  West 

Norfolk.     Messrs.  Amyot  and  Norgate  find  it 

„         ATRAMENTARIU8.  Fr.  Very  common  in  Spring  and  autumu. 

„         NIVEU8.     Fr.     Common. 

„         MICACEU8.     Fr.     Common. 

„      *  RADIANS.     Fr.     This  species  was  sent  by  the   Rev. 

R.  B.  Francis,  of  Holt,  to  Sowerby,  who,  how- 
ever, mistook  its  character  so  much  as  to  figure 
it  as  a  Lycoperdon,  under  the  name  of  L. 
radiatum.  This  affords  an  instance  of  the 
extreme  accuracy  of  Sowerby's  delineations,  for 
although  he  regarded  the  plant  in  question  as 
a  minute  puff-ball,  yet  a  close  inspection  of  the 
bottom  figure  of  the  plate,  (t.  145,)  shows  it  to 
be  obviously  the  representation  of  anunexpanded 
agaric.  This  I  believe  was  first  pointed  out  by 
M.  Desmazi^res. 

„        LAGOPUS.  Fr.   On  dung.  Stem  rooting.   North  Wootton. 

„         PLiCATiLis.     Fr.     Common. 
BoLBiTius  FRAGILI8.     Fr.     North  Wootton. 

„         TiTUBANs.     Fr.     Ringstead. 
CoRTiNARius  coLLiNiTUS.     Fr.     Rising  Heath. 

„  CAMPH0RATU8.     Fr.     Folly  Wood,  Rising. 

„  PH0LIDEU8.     Fr.     North  Wootton. 
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CoRTiNARius  ANOMALUB.     Fr.     Common. 

CINNAM0MEU8.     Fi.     Common. 
♦bulbosus.     Ft.     Earlham.     Sowerhy, 
CASTANEUS.     Fr.     Common. 
Lbpista  nuda.   Bull.   A  specimen  found  on  Eising  heath,  measured 

7  inches  across  the  pileus. 
„        PERSONATA.      Fr.      Common  in  autumn,  growing  in  the 

same  rings  as  A.  gambosus  occupied  in  the 
spring.     It  is  called  locally  "  Blue  legs." 
Paxillus  involutus.     Fr.     Very  Common. 

ATRO-TOBfENTOSUS.      Fr.      On  fir  stumps.      Rising,  Nar^ 

borough,  and  Eingstead. 

PANUOiDBS.      Fr.       Mr.   Frank    Norgate  sent  a  well 

grown  specimen  of  this  fungus,  which  was 

found  on  sawdust  in  a  cellar  at  Cawston  Rectory. 

Htgrofhorus  hypothejus.     Fr.      Common.     In  old  plants  the 

flesh   becomes   orange,  especially  towards   the 
margin.    Rev.  K.  Trimmer  finds  it  at  Swanning- 
ton.    "  Sir  William  Jerningham's  plantations  at 
Cossey  near  Norwich,  Oct.  1794."     Smoerhy, 
OLiVACEO-ALBUS.     Fr.     Jcx's  Wood,  North  Wootton. 
PRATENSis.     Fr.     Very  common. 
vraGiNBUS.     Fr.     Common. 
NivEus.     Fr.  '^Common. 
CERAOEUB.     Fr.     Common. 
cocciNEUS.     Fr.     Common. 
MiNiATUS.     Fr.     Frequent  on  damp  heaths. 
PUNICEUS.     Fr.     Edgefield  Heath,  July,  1857,  K.T. 
coNious.     Fr.     Everywhere. 
psiTTAOiNUS.     Fr.     Common. 

Fr.     North  Wootton. 
Fr.     North  Wootton. 
Fr.     Very  common, 
var.  ROSEUs.     North  Wootton  Heath. 
visciDus.     Fr.     Common. 
LACTARirrs    torminosus.      Fr.      Sometimes  in  company  with  L. 

deliciosus,  with  which  old  examples  are  easily 
confoimded,  unless  the  specimen  be  gathered. 
Rev.  K.  Trimmer  also  finds  it  at  Westwick. 


UNGUIN08US. 
MURINACEUS. 
GOMPHIDIUS  GLUTIN08US. 
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Lactarius    turpis.     Fr.     Exceedingly  common. 
„  BLENNIU8.     Fr.     Common. 

„  VELLERBU8.     Fr.     vax.  Exsuccus.    Otto..  !N'arl)orough. 

„  DELICI0SU8.   Fr.    In  several  localities  in  West  Norfolk. 

Salhouse.       Kev.    K.    Trimmer.       The    Rev. 
R  B.  Francis  sent  this  plant  to  Sowerhy  from 
Holt. 
„  RuPus.     Fr.     Very  common. 

„  GLYOiosMus.     Fr.     Very  variable  in  size 

„  SERIFLUU8.     Fr.     Common. 

„         ♦suBDULCis.     Fr.     West  Norfolk.     Eev.  G.  Munford. 
EussuLA  NIGRICANS.     Fr.     Common. 

„         VIRE8CEN8.     Fr.     Eackheath.     Eising. 

„         RUBRA.     Fr.     Shottesham,  North  Wootton. 

„         SARDONiA.     Fr.     Castle  Eising. 

„         HETEROPHYLLA.       Fi.       South     Wootton,     Shimpling, 

T.E.A. 
„         EMETiCA.     Fr.     Black  Hills  Wood,  Eising. 
„         PRAGILI8.     Fr.     Common. 

„         ALT7TACEA.      Fi.       In  a  wood,  Gunton,  K.T.      North 

Wootton. 
Cantharellus  CIBARIU8.      Fr.      In   Fir  plantations,    Felthorpe, 

Framingham     Earl,     K.T.        Hockeringham 
Wood,  F.N. 
„  AURANTIACU8.  Fr.  Very  common  in  West  Norfolk, 

Felthorpe,  K.T. 
„  TUBJEPORMis.  Fr.   Ina  shady  lane  Little  Plumstead, 

1853,  K.T. 
Mara8MIU8  PERONATirs.     Fr.     Common.     Ditchingham.  Sowerhy, 
0READE8.     Fr.     Common. 
IMPT7DICU8.     Fr.     Eising  Heath. 
RAMEALis.     Fr.     Eising. 
ROTULA.     Fr.     Very  common. 
GRAMiNiTM.     B.  &  Br.     Common. 
EPIPHYLLU8.     Fr.     Common, 
Lentinus  LEPIDED8.     Fr.     Var.  monstrosus.    On  a  beam  in  a  cart 

shed  at  Shelton,  June,  1840,  K.T. 
„         VULPINU8.     Fr.     On  a  very  rotten  stump,  Eingstead. 
Pan  us  qtypticus.     Fr.     Common. 
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1  DEOBNER.  Fr.  This  species 
waa  found  by  the  Eev.  Mr.  Francia 
of  Holt,  in  JJlovomber,  1798, 
"  on  heathy  ground  where  turf 
stacks  have  stood,"  since  then  it 
has  not  (to  the  best  of  my  know- 
ledge) been  found  in  Britain. 
Fig.l. 

SCHIZOFHYLLUU    COMMUNE.      Fr.       On   a 

felled  tree,  Cossey,  1853,  and  in  a 
similar    situation    at    Arminghall,  p^^  j 
1861,  K.T.     Sowetby's  plant  was 
grown  on  a  beer  barrel  in  the  Rev.  Mr.  Watt's  cellar,  at  Aab'H. 
LB5ZITES    BETULiNA.     Fi.     Cossey.     Castle  Bising. 

„        SEFiARiA.     Fr.     On  a  door-post.  King  Street,  Norwich, 
2l3t  March,  1848,  K.T. 


Order  II.     Foltporei. 

BoLBlua     LUTEUB.     L.     Common. 

ELE<UN&.     Schum.     Castle  Bising. 

FLAvna,     L.     Edgefield  Heath.     North  Wootton. 

LARiGiNua.     Berk.     Eingstead. 

GRANULATUS.     L.     Common. 

BOViNua.     L.     North  Wootton  Heath, 

piPERATua.     Bull.     North  Wootton. 

PABA81TICD3.  Biill.  North  Wootton  Heath  on  Sclero- 
derma Tulgare.  The  Scleroderma  was  4}  in. 
across  and  formed  the  matrix  for  10  Boleti. 
The  largest  of  these  was  3^  in.  across  the  pileus 
and  had  a  stem  3  in.  long  and  |  in.  thick.  The 
decurrent  tubes,  formed  at  the  apeic  of  the 
stem,  a  zone  of  parallel  raised  Unes,  below 
which  was  a  pale  yellow  zone.  Below  this  the 
outer  coat  of  the  stem  was  cracked  into  scales, 
which  in  the  older  specimens  were  revolute, 
exposing  the  pale  yellow  flesh  of  the  stem. 

VABiEQATUs.     Fr.    North  Wootton  Heath 
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Boletus     pbuinatus.     Fr.     South  Wootton.     Fr,  Epic  p.  414. 

Surely  very  near  B.  chrysenteron,  in  company 

with  which  it  was  growing. 
„         CHRYSENTERON.     Fr.     South  Wootton.     StanninghalL 
„         PACHYPUS.     Fr.     var.  amarus.     Neatishead.     Mr.  M. 

C.  Cooke. 
„         EDULis.     BulL     Common  throughout  the  Country. 
„         SATANUS.     Lenz.     Gillingham,  Stockton,  Kaveningham. 

Dr.  Metcalfe. 
„         LURiDUs.     Fr.     Common. 

„         VBRisPBLLis.     Fr.     Little  Carr.     North  Wootton. 
„         SOABBR.     Fr.     Common. 

„         FELLEUS.     BulL     Eaveningham.     Dr.  Metcalfe. 
PoLYPORUS  RUFBSCENS.     Fr.     Flordon.     Reffley  Wood. 

„         PERENNia     Fr.     Not  very  common.     Rev.  K.  Trimmer 

has,  however,  found  it  several  times.    Sowerby*8 

plant  came  from  near  Norwich.     Bawsey. 
„         RQUAMOSUS.     Fr.     Common  on  ash  trees. 
„         VARius.     Fr.     Common  on  willows. 
„         ELEGANS.     Fr.     var.  nummularius.     On  beech  sticks. 

Castle  Rising. 
„         quercinus.    Fr.     Castle  Rising,  September,  1871. 
„         iNTYBACEUS.      Fr.      On  the  border  of  a  field,   Great 

Melton,  October,  1859  and  1870,  K.T.     In  the 

hollow  of  oak  tree.  South  Wootton,  1872. 
„         GiGANTEUS.     Fr.     Bylaugh.     On  a  stump  by  the  road 

side,  Ist  October,  1871.     Mr.  Frank  Norgate. 
„        suLPHURKUs.     Fr.     South  Wootton. 

SALiGNUS.     Fr.     Intwood.     North  Wootton. 
PESTRUCTOR.     Fr.     Ringstead. 
„        ADusTus.     Fr.     Common. 
„         AMORPHUS.     Fr.     East  Winch. 
„         HispiDus.     Fr.     Common. 

„         DRYADEUS.     Fr.     Langlcy.     November,  1852,  K.T. 
„         BETULiNUS.     Fr.     Leziate.     Wolferton.     The  Rev.  Mr. 

Alderson  sent  this  fungus  to   Sowerby  from 

Hevingham 
PALLESOENS.     Fr.     On  a  stump,  Saxthorpe,  K.T. 
APPLANATUS.     Fr.     Castle  Rising. 
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P<H.TFaBcs  womESTJiMtzm,    Fl     On  biitlL»  Smxt^xn  Striwl<«s,  uhi 

<m  an  otk^  Tborpe  MukieC  K.T, 
^         iG^soASirs.     Fr.     ComnKML 
^         RiBis.     Fr.     ComnMm. 

coscHATC^     Ft.     Honing,  K.T.     North  Wootton. 
uLMABius^     Fr.     West  Winch.     Common. 
F&ixnrsrs.     Fr.     On  an  ash  tree,  Buxton,  K.T. 
AinrosusL     Fr.     Common. 

YEiXTDa:^.     Fr.     Wramplingham,  E.T.     Rising* 
TEB9COLOR.     Ft.     EveiTwhere. 
ABiKTUts.     Fr.     Whittingfaam,  E.T.,  Rising. 
..         FERarGixo3r&     Fr.     Common. 

^         dCABSATUs.     Fr.     Castle  Rising,  on  the  underside  of 

dead  fir  branches  before  they  fidl   ficom  the 


MEDULLA-PAXia.     Fr.     On  decayed  wood,  Arminghall; 

on  a  rotten  branch,  Hapton,  K.T. 
vuiiGABis.       Fr.       On     a     decayed    post,    Hickling, 

KT 
8AXOUISOLEXTUS.     Fr.     Not  uncommon. 
YAPORARiua     Fr.     Everywhere^ 
FARiNELLus.     Fr.     East  Winch. 
HYBRiDUS.     B.  &  Br.     North  Wootton. 
Tbametes  suavkolkns.     Fr.     On  willow,  Horsford,  1860 ;  Had- 

discoe,  October,  1864,  K.T. 
„         GiBBOSA.     Fr.     Wymondham,  Mrs.  T.  J.  Hussey. 
Dmdalra  qukrcina.     p.     Common. 

uNicoLOR.     Fr.     On  a  stump,  Fundenhall,  K,T. 
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Mebulius  corium.     Fr.     Common. 


*■ 
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LACRTMANS.     Fr.     NoFwich,  Lynn. 


FiSTULiNA  HKPATiCA.     Fr.    Commou  on  oak.    Rev.  K.  Trimmer  has 

found  it  on  a  walnut  tree  at  Bramorton,  and  on 
a  beech  tree  at  Shottesham. 


♦  Merulius  pulvebulentus.  Fr.'  On  a  moist  white-washed  wall  in  ati 
out-house,  Norwich,  October,  1860,  K.T.  This  plant  is  Included  in  the 
Eng.  Flora,  but  Mr.  Berkeley  seems  now  to  doubt  its  distinctness  from 
Thelephora  aeida.  Fr.  In  the  absence  of  specimens  it  is  inserted 
here. 
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Ordsr  IIL     Hydnbi. 

Hydnum    imbricatum.     L.      In    fir    plantations,    Cossey;     and 

Felthorpe,  Octobef  1861,  K.T. 
„         REPANDUM.      L.      In    woods,    Sprowston,    Wolterton, 

and  Cossey,  K.T. 
„        ♦coMPAOTUM.     Fr.     "  Earsham  Wood,  Mr.  Woodward." 
„         zoNATUM.    BatscL    Framingham  Earl,  November,  1856; 

Felthorpe,    11th   NovemW,  1857;   Intwood, 
November,  1857  ;  Rev.  Kirby  Trimmer. 
AURiscALPiUM.     L.     Common. 

coiiALLOiDES.      Scop.      On   a   fir   tree,    Hemblington, 
November  1862,  K.T, ;    Werebam,  Rev.  Mr. 
Forby.     Sowerby, 
FERRUGiNOsuM.     Fr.     North  Wootton. 
„         ALUTACEUM.     Fr.     Castle  Rising. 
„         UDUM.     Fr.     North  Wootton. 
Radulum  oubiculare.     Fr.     Castle  Rising. 
Gbandinia  granulosa.     Fr.     North  Wootton. 

Order  IV.     Auricularini. 

Craterellus  cornucopioidbs.     Fr.     In  a  wood,  Bunwell,  K.T. 
Thelephora    caryophyllea.       Fr.       Ringstead    Downs.  .    The 

specimens  foimd  there  are  figured  in  Saund.  ^ 
Sm.  t  41. 
„  PALMATA.     Fr.     In  a  wood,   Bunwell,   November, 

1859,  K.T. 
„  LAOiNiATA.     P.     Everywhere. 

„  BYSSOiDES.     p.     On  the  ground  on  spruce  fir  leaves, 

Stratton  Strawless,  Eccles,  Felthorpe,  Wymond- 
ham,  K.T. 
„  PUTEANA.     Schum.     Common. 

Stereum  purpureum.     Fr.     Common. 
„         HiRSUTUM.     Fr.     Common. 
„         SPADIOEUM.     Fr.     Common. 
„        BANGuiNOLENTUM.     Fr.     Commou. 
„         RUGOSUM.     Fr.     Common. 
„         ACERiNUM.     Fr.     Langley,  K.T. 
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Hthbnoch£TB  bdbioisosa-    Lev.     Common. 

„  TABACiNA.      Lev.      Gunton,  on  hazel,  November, 

1843,  K.T. 
„  CORROQATA.     Berk.     Castle  Rising. 

Adricdlaria  UESBNTERicA.     BuIL     Not  uncommon. 
CoRTiciuH  oiQANTEDH.     Fr.     North  Wootton. 

LACTBI71I.     Fr.     North  Wootton,  on  beech. 

LSWB.    Ft.     Everywhere. 

OZRHLEUU.     Ft.    Norwich,  K.T. 

ocHBACBini.     Fr.     Pulham,  K.T. 

QiJBRCiKou.     P.     Common,  on  oak  bianchee  bnt  not 

confined  to  them. 
CINERB1TH.     Fr.     Common. 
iNCARNATuH.     Ft.     North  Buncton. 
NdODH.     Fr.     Castle  Bising. 
couEDBNS.    Fr.     Common. 
aAMBDCi.     P.     Common. 
CrPHELLA    OALEATA.      Fr.       On    moss    on    the    Denes,   Great 
Yarmouth,     K.T.,      on     moss     on     North 
Wootton  Chureh  wall,  16tb  November,  1870. 
„        CAFDI.A.    Fr.     North  Wootton,  Neatiahead. 
„         ODBRETI.    Berk.    Neatishead,  M.C.C. 
SoLENiA  OCHBACEA.      HoSiu.      On  beech  sticka,  North  Wootton 
and  Castle  Pising,  abundantly. 

Order  V.     Clavabibl 


Sfabassis  crispa.  Fr.  Didlington. 
Admiral  Mitford.     Fig.  2. 

Clavaria  ahethtstiha.  Bull.  Amongst 
fallen  leaves,  Rackheath,  Novem- 
ber, 1852,  K.T. 

Clavaria   FASTioiATA.  D.C.  Common. 

Clataria  uuscoideb.  L.  In  grasHy 
places,Taverham,  DickIobuigb,K,T. 

Culvaria  coralloides.  L.  On  the 
ground  in  sliady  pkces,  Bprowaton, 
Hembtington,  Little  Plumstead, 
'ITiorix;  Hamlet,  K.T. 
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Clavabia  cinerba.     BulL     Iforth  Wootton  Heath. 

„         CRIST  ATA.     Holmsk.     On  the  ground  in  shady  places, 

Cossey,  20th  November,  1857.      In  a  wood  at 
Sprowston.  November,  1863,  K.T. 

„         RUGOSA.     Bull.     Common. 

,,         ABiBTiNA.     Schum.     Commou. 

„         GRiSEA.     p.     Framingham  Pigot,  South  Walsham,  K.T. 

„         STRiCTA.     P.     Little  Plumstead,  Sprowston,  Kingstead, 

North  Wootton. 

„         CRI8PULA.     Fr.     At  the  foot  of  an  old  ash  tree.  North 

Wootton,  October,  1870. 

„         FusiPORMis.     Sow.     Household  Heath,  Great  Witching- 
ham,  K.T. 

„         iN^QUALis.     MiilL     Common. 

„         ARGiLLAOEA.     Fr.    North  Wootton  Heath,  November. 

„         VERMicuLATA.     Scop.     Commou. 

„         UNCiALis.     Grev.    Not  uncommon. 
Calocbra  viscosa.     Fr.     Castle  Rising. 

„         cornea.     Fr.     Whitlingham.  Kingstead. 
Typhula    erythropus.     Fr.     North  Wootton. 

„         GYRANS.     Fr.     The  Eosaiy,  Thorpe,  K.T. 
Pistillaria  quisquilaris.     Fr.     Common. 

Order  VI.     Trembllini. 

Tremella  foli acea.  p.  Cossey.  Keffley Wood.  Lakenham,  Mr.  Crow. 

„         mesbnterica.     Retz.     Very  common. 

„         ALBiDA.     Huds.     Very  common. 

„         torta.     Willd.     Common. 
ExiDiA  RECiSA.     Fr.     On  willows.  Castle  Rising. 

„      GLANDULOSA.     Fr.     On  beech  and  oak  branches. 
HiRNEOLA  AURicuLA-JUD-ffi.     Berk.     Common  on  elder  stumps. 
NiEMATELiA  VIRE8CBN8.     Corda.     Very  common. 
Dacrymyci»  deliquescens.     Dub.     Ringstead. 
„  8TILLATUS.     Necs.     Everywhere. 

Fam.  II.     Gasteromycetb8.         Order  VII.     Hypog-«i. 

Melanogastbr  AMBIGUU8.     Tul.     Under  a  fir  tree  in  the  Black 

Hills  Plantation,  Castle  Rising. 
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Order  VIIL     Phalloidbi. 

Phallus  impudicus.     Linn.     Common.    "Norwich."    Sowerby, 
„       lOSMOs.  Berk.    On  sandhills  by  Caistor  rails,  September^ 

1857,     Eev.     Kirby     Trimmer,     Yarmouth 

M.C.C. 
Cynophallus  caninus.     Fr.     Not  uncommon. 
Clathrus   oancellatus.      Linn.      Mintlyn   Wood,   near   King's 

Lynn,  20th  October,  1859.     Miss  J.  A.  Eabett. 

On  a  bank  covered  by  moss  and  Pteris.     I  am 

indebted  to   Mr.    W.    Marshall,   of    Ely,   for 

bringing  this  interesting  addition  to  our  fungus 

flora  under  my  notice. 

Order  IX.     Trichogastres. 

*Batabrea  phalloidbs.     p.     Norfolk    has  attained  a  certain 

notoriety  amongst  mycologists  for  its  Tricho- 
gasters,  foremost  amongst  which  ranks  this 
species.  It  has  been  found  near  Norwich  by 
Mr.  W.  Humphrey,  and,  according  to  Sowerby, 
by  Mr.  Woodward :  also  at  Stoke,  by  Sir  W. 
J.  Hooker.  For  several  years  it  did  not  occur 
in  Britain,  excepting  once  at  Dropmore,  and 
once  at  Wickham,  near  Croydon.  Towards 
the  close  of  1872,  however,  Cecil  H.  S.  Perce- 
val, Esq.,  found  four  specimens:  "outside  and 
inside  a  decayed  ash  tree,"  in  the  grounds  of 
the  Earl  of  Egmont,  at  EpsouL  One  of  these 
specimens  is  depicted  at  fig.  3.  p.  67.  It  is 
highly  desirable  that  Norfolk  botanists  should 
remember  this  plant  during  their  autumnal 
rambles. 

Tulostoma  mammosum.     Fr.     On  an  old  wall,  St.  Faith's  Lane, 

Norwich,  22nd  March,  1848,  31st  July,  1855. 
K.T.  Mr.  M.  C.  Cooke  has  also  found 
it  in  the  same  place.  New  Catton,  1860 — 64, 
K.T.  Dr.  Sutton  sent  this  plant  to  Sowerby 
from  Norfolk.     Fig.  4  p.  46. 
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Fig.  4.    TULOSTOMA  MAMM08UM.     Fr.    Half  natural  size.     Sections  through 
peridium  real  size.    Fruit  enlarged  700  diameters.   A,  A  young  plant.    B  B  Veil. 

*Gbastbr  colifobmis:     P.     This  remarkable  Geaster  was  found 

by  Messrs.  Stone  and  Woodward,  at  Gilling- 
ham  and  Earsham,  about  the  end  of  the  last 
century.     Fig.  5,  p.  69. 

FORNTOATUs.  Fr.  Plentiful  on  a  shady  hedge  bank, 
Billingford,  near  North  Elmham,  1872,  K.T. 
Sowerby  says  it  is  "  frequently  found  in  Nor- 
folk and  Suffolk."     Fig.  6,  p.  69. 

STRIATUS.  D.C.  On  the  sand  hills,  Winterton,  shady 
places  about  Caistor,  Great  Yarmouth,  1861, 
K.T.     Fig.  7,  p.  71. 

BRrANTii.  Berk.  East  Carlton,  1849  and  1867,  K.T., 
North  Wootton  marshes.  The  inner  peridium 
in  my  specimens  is  flattened  at  the  top. 
Fig.  8,  p.  VI. 

LiMBATUS.  Fr.  Attlebridge  and  Skeyton,  K.  T. 
Fig.   9,  p.    73. 

FiMBBiATUS.  Fr.  Castle  Rising,  under  fir  trees. 
Fig.  10,  p.  73. 

HAMHOSUS.  Chev.  On  a  hedge  bank,  Crostwick,  1861, 
Rev.  K.  Trimmer.  "  Woods  and  heaths,  Norfolk. 
Messrs.  Bryan  and  Woodward."  Fig.  11,  p.  75. 
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Geastbr    rufescens.     Fr.     "Very  plentiful  in  Major  Money's 

plantations  at  Trowse,  near  Norwich,  in  Octo- 
ber, 1794,"  Sowerhy,  Drayton,  Hellesden, 
Earlham,  Rev.  Kirby  Trimmer.  North  Wootton 
Heath,  1871,  a  small  variety.  Sparham,  F.N. 
Mr.  Trimmer  has  found  the  var.  duplicatus, 
Chev.,  E7ig.  FLy  p.  3fD2,  on  a  hedge  bank  nearthe 
Rectory,  Drayton,  October,  1861.  Fig.  12,  p.  75. 
„        HTGBOMETRicus.     P.     "On  a  sandy  bank,  Rackheath, 

one  specimen  only,  October,  1863,  very  rare." 
Rev.  K.  Trimmer.     Fig.  13,  p.  77. 
BoviSTA  NiGRESCBNS.     P.     Common. 

„       PLUMBEA.     P.     Very  common. 
Lycoperdon   giganteum.      Batsch.     This  plant  is  not  of  very 

common  occurrence,  although  a  season  never 
passes  without  some  examples  being  met  with. 
When  mature,  it  is  used  as  a  haemostatic,  and 
is  an  invaluable  remedy  for  preventing  the 
healing  of  wounds  by  first  intention.  Popu- 
larly it  is  known  as  a  "  bulver,"  "  bull-fist,"  or 
"  fuzz-ball."  I  have  never  heard  a  native  of 
Norfolk  apply  the  term  "puflf  ball"  to  any 
Lycoperdon,  nor,  indeed,  is  the  expression, 
"toad  stool,"  ever  used  in  West  Norfolk  (at 
any  rate)  to  distinguish  a  fungus,  they  are 
always  spoken  of  as  "  toad  skeps." 

„  CiELATUM.     Fr.     Common. 

„  pusiLLUM.     Fr.     Sandringham  Heath,  Neatishead. 

„  8ACCATUM.     Vahl.     North  Wootton  Heath.  •  I  have 

never  been  able  to  see  the  echinulate  spores. 

„  GBMMATUM.     Fr.     Common. 

„  PYRiFORMB.     Schoeff.     Common. 

Scleroderma  vulgare.     Fr.     Common. 

„  BOVISTA.     Fr.     Castle  Rising. 

„  verrucosum.     p.    Trowse,  Arminghall,  Swardeston, 

KT. 

Order  X.     Myxogastres. 
Lycoqala  bpidbndrum.     Fr.     King's  Lynn. 
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Ebttoularia  umbrina.     Fr.     Common. 

iExHALiuM  SEPnouM.     Fr.     Common. 

Spumaria  alba.     D.C.     Very  common.     Mr.  Trimmer  has  also 

found  at  Earlham  the  var.  /3  of  Eng  Flora, 

Pttchogastbr  ALBU8.     Corda.     Castle  Rising.     I  cannot  see  why 

Fries  should  look  upon  this  as  a  degeneration  of 
Polyporus  destructor.  It  consists  of  concen- 
tric layers,  the  more  internal  of  which  are  dry 
and  dusty,  while  the  exterior  are  soft  and 
moist.  Unless  I  am  greatly  mistaken,  this 
fungus  grows  by  the  development  of  fresh 
material  fix)m  without ;  in  other  words,  I  look 
upon  the  "  fleshy  peridium"  as  simply  imma- 
ture parenchyma. 

DiDERMA  VBRNIGOSUM.      P.      CommoU. 

„         QLOBOSUM.     Fr.     On  dead  oak  leaves,  Bixley,  K.T. 
DmTMiuM  HEMISPHSRIGUM.     Fr.     On  leaves,  Felthorpe,  K.T. 

„         OONGESTUM.     B.  &  Br.     On  a  rotten  oak  branch.  North 

Wootton,  February,  1872. 
Physarum  nutans,     p.     Very  common.    * 

„  var.  y  atjreum.     North  Wootton. 

„        ALBUM.     Fr.     Common. 
Badhamia  hyalina.     Berk.     (Jn  a  stump,  Spixworth,  K.T. 
Craterium  minutum.     Fr.     Common. 

„  LBucocEPHALUM.    Ditm.     On  leaves,  Bracon-Ash,  K.T. 

Stemonitis  fusoa.     Both.     Common. 

„  TYPH01DE8.     D.C.     Keffley  Wood. 

„  OVATA.     P.     Strumpshaw,  K.T. 

„  OBTUSATA.     Fr.     Common. 

DicTYDiUM  uMBiucATUM.     Schrad.     North  Wootton. 
Arctria  punigea.     p.     Common.     Sometimes  growing  on  olcj 

PolyporL 
„       NUTANS.     Fr.     On  a  rotten  willow  almost  covering  it, 

Reffley  Wood. 
Trighia  clavata.     p.     Common. 

„       TURBiNATA.     With.     Commou  in  spring. 
„       GHRTsosPERMA.     D.C.     Not  uucommon. 
PBRiGHiENA  POPULiNA.     Fr.     On  fallen  poplars,  Cossey,  Arming- 
hall,  KT. 
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PERicHiKNA  pioBA.     B.  &  Br.     Kiiig^s   Lynn.     On  rotten  wood 

and  dead  herbaceous  stems. 
LiOBA  FRAGiFORMis.     Fr.     Castle  Rising.     Dr.  Lowe. 

Ord&i'  XL      NlDULARIAOEI. 

Cyathus  striatus.    Hoffm.    Little  Plumstead,  Tunstead,   Yelver- 

ton,  K.T. 
„        vERNicosus  D.C.     Common. 
Crucibulum  volgare.     TuL     Common.     Norwich,  Mr.  Pitchford. 

Sowerhy, 
SPHiEROBOLDS  STELLATus.      Tode.      Beeston  St.    Andrew's,   1846 

and  1850.     North  Wootton. 

Fam.  IIL     Coniomycetes,        07*der  XIL     Sph2BR0nbmei. 

Leptostroma  pilicinum.     Fr.     Common. 

„  JDNCiNDM.     Fr.     Homing.     M.C.C. 

„  SPIRES.     Fr.     Irstead. 

Phoma  concentricum.     Desm.     King's  Lynn. 
HBDERiE.     Desm.     Reffley  Wood. 
LiNGAM.     Desm.     North  Wootton. 
DEPRESSUM.     B.  &  Br.     North  Wootton. 
SAMARORUM.     Desm.     Everywhere. 
NEBULOSUM.     Berk.     Neatishead. 
Leptothyrium  JUGLANDI8.     Lib.     Neatishead. 

„  RiBis.     Lib.     Neatishead. 

AcTiNOTHYRiuM  GRAHiNis.     Kze.     Common. 
SPttfiROPSis  TAXt.     Berk.     Common. 

„  ALisMATis.     Curr.     Irstead. 

DoTHiORA  BPHiBROiDES.  Fr.  Common.  Spores  frequently  nniseptate. 
AcROSPERMUM  coMPREssuH.     Tode.     Common. 

„  GRAMiNDM.     Lib.     Ringstead 

DiPiiODiA  CiESPiTOSA.     B.  &  Br.     On  ivy,  North  Wootton. 
„        iLicicoLA.     Desm.     Castle  Rising. 
„        oospoRA.     Berk.     King's  Lynn. 
Hendersonia  ROSiE.     West.     Neatishead. 

„  SARMENTORUM.     West.     North  Wootton. 

Darluga  filuh.     Cast.     Irstead. 

„        TYPHOiDEARUM.     B.  &  Br.     On  grass. 
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Melasmia  alnea.     Lev.     Common. 
Septoria  dianthi.     Desm.     Xeatishead. 

„       GRAMiNUM.     Desm.     Koydon,  near  Lynn.     Dr.  Lowe. 

,,        HEDEB^.     Desm.     Common. 
DiNEMASPOBiUM    GRAMINUM.    Lev.     Hasboiough,   M.C.C.    North 

Wootton. 
Prosthemium  stellarb.     Kiess.     North  Wootton,  on  beech. 
AsTEROMA  Ros^.     D.C.     Common. 
Ceuthospora  lauri.     Grev.     Neatishead,  M.C.C. 

Order  XIII.     Melanconiei. 

Mblanoonium  bioolor.     Nees.     Lynn. 

„  sPHiEBOSPBRMUM.     Link.     King's  Lynn. 

Steoonospobium  oellulosum.     Corda.     Eingstead. 
Astebospobium  hofpmanni.     M.  &  N.     On  beech,  Rising. 
Cobyneum  macbospobum.     Berk.     North  Wootton. 
Nemaspora  crogea.     p.     Common. 

Order  XIV.     Torulacei. 

ToRULA  PULVBRACBA.     Corda.     Common. 
„       HERBARUM.     Lk.     Very  common. 

„       *SP0REND0NEMA.    B.  &  Br.    Mr.  Berkeley  in  the  English 

Flora  refers.  Sow.,  t.  180,  in  part  to  this 
species.  "The  Rev.  Mr.  Alderson,  of  Heving- 
ham,"  sent  some  cheese  to  Sowerby  on  1st 
June,  1798,  by  Mr.  Dawson  Turner,  upon 
which  this  fungus  was  growing. 
Hblioosporium  vegetum.  Nees.  North  Wootton. 
BispORA  monilioidbs.     Corda.     On  the  cut   surface  of   stumps, 

especially  hazeL     Common. 
Sporidesmium  lepraria.     B.  &  Br.     Everywhere. 
Coniothecium  amentacearum.    Corda.    Irstead,  North  Wootton. 
„  BETULiNUM.     Corda.     Common. 

Order  XV.     PucciNi-fii. 

Phragmidium  mucronatum.     Link.     Common. 

„  bulbosum.     Schl.     Very  common. 

Triphragmium  ulmari^.     Link.     Irstead. 
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PucciNiA  GRAMINI8.     Per.     Common. 

„        ARUNDiNACBA.     Hedw.     North  Wootton. 

„        8TRI0LA.     Link.     Mr.  Cooke  found  the  uredo  spores  at 

Irstead.     North  Wootton. 
„        CORONATA.     Corda.     Lynn,  in  the  Hospital  field. 
„        POLYGONORUM.     Link.     Common. 
PRIMULA.     Grev.     Beeston,  M.C.C. 
MBNTHJE.     Pers.     Norwich,  Reffley. 
„        sooRODONLB.     Link.     Irstead,  Reffley  Wood. 
„  '      COMPOSITARUM.     Schl.     On   Lapsana  and   Taraxacum, 

King's  Lynn. 
„        DiscoiDEARUM.    Link.    Var.  tanacbti.    Irstead.    Cooke 

Exs.,  No.  437. 
„        SYNGENEsiARUM.     Link.     Reffley  Wood. 
GLOMERATA.     Grev.     North  Wootton. 
galiorvm.     Link.     North  Wootton. 

„  DMBELLIFERARUM.      D.C.      North  WoottoU. 

„        APii.     Corda.    On  the  leaves  of  the  wild  celery  (Apium 

graveolens,  L.)  abundantly.     King's  Lynn. 
„        BULLARiA.     Link.     Ditchingham,  M.C.C. 

ANEMONES.     Pcrs.    Wayford,  M.C.C.     North  Wootton. 
VIOL  ARUM.     Link.     Norwich,  Reffley. 
LYCHNiDBARUM.     Link.     Neatishead,  North  Wootton. 
PULVERULENTA.     Grcv.     Commou. 
PRUNORUM.     Link.     Common. 
FAB^.     Link.     Neatishead. 
„        FALLENS.     Cooke.     King's  Lynn. 
Gtmnosporangium  juniperi.     Link.     North  Wootton. 
PoDisoMA  juniperi.     Fr.     West  Newton.     Dr.  J.  Lowe.     Lynn. 
„         SABINE.     Fr.     East  Norfolk.    Rev.  G.  Munford.     The 

Rev.  J.  Freeman,  of  Ashwicken,  informs  me 
it  is  such  a  pest  in  his  garden  that  it  is  quite 
a  matter  of  difficulty  to  get  a  Savine  to  grow. 

Order  XVI.     CiEOBfACEi. 

Tilletia  CARIES.     Tul.     Commou. 
UsTiLAGO  CARBO.     Tul.     Commou. 

„         LONGissiMA.     Tul.     North  Wootton. 
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UsTiLAGo  HYPODTTES.     Fr.     Very  common. 

„        SALVEH.     B.  &  Br.     Castle  Rising.     Spring. 
Thboaphoba  htalina.      ring.      Hunstanton,   Dr.   John    Lowe. 

Heacham.     Dr.  Lowe  has  also  found  this  or  an 
allied  species  growing  upon  the  seeds  of  Con- 
volvulus sepium,  at  West  Winch,  near  King's 
Lynn. 
Urocystis  viOLfi.     B.  &  Br.     Common. 

„         POMPHOLTGODES.     Schlccht.     Neatishcad. 
Uromyoes  appendiculata.     Lev.     Neatishead. 
„         APicuLOSA.     Lev.     Neatishead. 
„         ooNCENTRiCA.     Lev.     Castlc  Rising. 
„         ORAMiNUM.     Cooke.     King's    Lynn,  in   the    Hospital 

Field,  abundantly. 
CoLEospoRiUM  TU8SILAGINIS.     Lcv.     Common. 

„  PETASiTis.     Lev.     Cantley,  M.C.C. 

„  CAMPAxyiiiE.    Lev.   Ashmanhaugh,  M.C.C.   North 

Wootton. 
„  soNCHi-ARVBNsis.     Lcv.     Common. 

„  RHiNAXTHAOEARUM.     Lev.     Irstcad. 

Mbi^ampsora  tremul^.     Tul.     North  Wootton. 
„  POPULiNA.     Lev.     Ringstead. 

„  BUPHORBLffl.     Cast.     Everywhere. 

Cystopus  0ANDIDU8.     liey.     Common.     Miss  Hancock  sent  this 

plant  to  Sowerby  from  near  Norwich. 
Uredo  potentillarum.     D.C.     Irstead.     On   Agrimonia,   Ring- 
stead. 
„       OARYOPHYLLACEABUM.     Johust.     North  Wootton. 
„       QUERCUS.     Brond.     Near  Bungay,  Mr.  D.  Stock.     Ditch- 

ingham,  M.C.C. 

„        C0NPLUBN8.      D.C. 

„  „  var.  j3  OROHiDis.     Honing,  M.C.C. 

Triqhobasis  betm.    Lev.     Common. 

„  SUAVEOLENS.     Lcv.     Very  common. 

„  hydroootyles.     Cooke.     Irstead. 

„  PARNASSiiB.     Cooke.     Norfolk,  M.C.C. 

Lbcythea  saliceti.     Lev.     Common. 

„         VALBRiANJS.     Berk.     Honing,  M.C.C. 
„         LiNi.     Lev.     North  Wootton. 
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Order  XVII.     iEoiDiACEi. 

EoBSTBLiA  CANCELLATA.     Eeb.    King's  Lynn. 

„         LACERATA.     TuL     Ashmanbaugh,  M.C.C. 
Pbriderhium  pini.     Chev. 

„  var.  coRTicoLA.     Cooke.     Bawsey. 

iEciDiuM  LEUC08PERMUM.     D.C.     Wayford,  M.C.C. 
QUADRiFiDUM.     D.C.     King's  Lynn. 
BPiLOBii.     D.C.     North  Wootton. 
TRAGOPOGONis.     Pers.     Terrington. 
BUPHORBL£.     Pers.     Ashwicken,  Dr.  Lowe. 
BERBERiDis.     Pers.     North  Wootton. 
0RAS8UM.     p.     North  Wootton. 

„  var.  y  pericltmbni.    D.C.    North  Wootton, 

abundantly  in  July,  1871. 
RANUNCULACEARUM.     D.C.     Common. 
VALERIAN  ACE  ARUM.     Duby.     Dllham,  M.C.C. 
ASPERiFOLii.     Pers.    Roydon,  near  Lynn,  Dr.  Lowe. 
GROSSULARiA.     D.C.     Neatlshoad. 
URTiCiE.     D.C.     Not  very  common. 

GOMPOSITARUH.      Mart. 

„         var.  tussiLAGiNis.     Pers.     Terrington. 

„         var.  JACOB-ffl^.     Grev.     Bawsey. 

„         var.  laPsani.  Purt.  Bawsey.  Dr.  John  Lowe. 
viOL^.     Schum.     Neatishead. 
MENTHA      D.C.      On   Mentha    viridis.       Framingham 

Pigot,  K.T. 
pEDiouLARis.     Lobosch.     Homing,  M.C.C. 
RUBELLUM.     Pers.     Common. 
ARi.     Berk.     East  Norfolk,  Mr.  Munford. 
ORGHiDEARUH.     FiedL     Dilham,  M.C.C. 

Fam.  IV.     Hyphomtcbtes.         Order  XVIII.     Isariacei. 

Anthina  flammea.     Fr..     Castle  Rising,  on  th«  leaves  and  invo- 
lucres of  Castanea  vesca. 
Paohnocybe  subulata.     Berk*     Reffley  Wood. 

Order  XIX.     Stilbacei. 
Stilbum  tomentosum.     Schrad.     North  Wootton. 
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Stilbum  vulqarb.     Tode.     Reffley  Wood. 

„        FiMETARiUM.     B.  and  Br.     King's  Lynn. 
FusARiUM  ROSBUM.     Link.     North  Wootton. 
./EoBRiTA  CANDIDA.     P.     Common. 

Order  XX.     Dbmatiei. 

Arthrobotryum  stiIjBOidbum.     Ces.  (?)  M.C.C. 
Sporocybe  byssoides.     Fr.     Ashmanhaugh,  M.C.C,  Reffley. 
Stachybotrys  atra.     Corda.     King's  Lynn. 
Helmintuosporium  folliculatum.     Coi*da.     North  Wootton. 

„  MACRocARPUM.     Grev.     Ringstead. 

y,  ROUSSEUANUM.     Mout.     Castle  Rising. 

Macrosporium  cheiranthi.     Fr.     Neatishead. 
PoLYTHRiNCiuM  TRiFOLii.     Kze.     L^tead,  Lynn. 
Cladosporium  herbarum.     Link.     Norwich. 
Sporodum  conopleoides.     Corda.     North  Wootton. 

Order  XXI.     Mucedines. 

Aspergillus  glaucus.     Link.     Common. 

„  NIGER.     Van  Tieghem.     This  fungus  grew  on  the 

bandage  applied  to  a  fractured  limb  in  the 
West  Norfolk  and  Lynn  Hospital,  which  was 
kept  damp  by  an  acetate  of  lead  lotion.  Mr. 
James  Renny,  to  whom  I  am  indebted  for  the 
name  of  the  species,  informs  me  that  it  is 
described  in  Annates  des  Sciences  NaiurelleSy 
1867,  vol.  viii,  5th  series,  p.  240. 
Peronospora  infestans.     Mont.     Common,  1872. 

„  OBLiQUA.     Cooke.     Neatishead. 

PoLYACTis  cinerea.     Berk.     Common. 
Penicillium  crustaceum.     Fr.     Everywhere. 

„  var.  /3  coREMiuM.     On  dung,  King's  Lynn. 

OiDiUM  FULVUM.     Link.     Common. 

„      FRUCTioENUM.     Schrad.     Neatishead. 
FusiDiuM  GRisEUM.     Link.     Common. 

„         flavo-virens.     Fr.     Common. 
Sporotrichum  sulphureum.     Grev.     On  an  old  cork,  Norwich, 

K.T. 
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Ztgodesmus  fuscus.     Corda.     On   decaying   Peziza  acetabulum, 

Castle  Kising. 
BoLACOTRiCHA  GRiSBA.    B.  and  Br.    On  old  sacking,  King's  Lynn, 

probably  an  immature  state  of  some  Chaetomium. 
Menispora  ciLiATA.     Corda.     North  Wootton. 
BoTRYOSPORiUM  PULCHRUM.     Corda.     Neatishead. 

Order  XXII.     Sepbdoniei. 
Sepedonium  chrysospermum.     Link.     Common. 

Order  XXIII.     Trichodermacei. 

Division  II.     Sporidiifera. 

Fam,  V.     Physomycetes.         Order  XXIV.     Antennariei. 

Zasmidium  oellare.     Fr.     Hanging  from  the  roof  of  a  cellar, 

Norwich,  K.T. 

Order  XXV.     Mucorini. 

AscoPHORA  MUOEDO.     Tode.     On  bread,  Norwich. 
MucoR  CANiNus.     P.     Common. 

„       FU8IGER.     Link.     Common. 

„       CLAVATus.     Link.     Norwich,  K.T. 
PiLOBOLUS  CRY8TALLINU8.     Tode.     Common. 
Hydrophora  btercorea.     Tode.     North  Wootton. 

Fam,  VI.     AsooMYCETEB.         Order  XXVI.     Onyobnei. 

Onygena  equina.     Pers.     On  the  bones  and  fur  of  a  dead  rabbit. 

South  Wootton  Heath. 

Order  XXVII.     Perisporiacei. 

Pbrisporium  vulgare.     Corda.     King's   Lynn,  on    old   sacking, 

which  had  a  red  tinge  where  the  perithecia 
were  situated.  The  sporidia  bear  some  resem- 
blance to  those  of  Sphseria  sporormia.  Cooke. 

Sph^rotheca  pannosa.     Lev.     North  Euncton. 
„  castagnei.     Lev.     King's  Lynn. 

Phyllactinia  guttata.     Lev.     Beeston,  M.C.C. 
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Unoinula  bioobnis.     Lev.     Common.     On  maple  leaves. 
MiDROSPH^RiA  BERBERiDis.     Lev.     Common. 

„  GROSBULARiiE.     Lev.     King's  Lynn. 

Erysiphb  lamprocarpa.     Lev.     Neatishead. 
„        MARTii.     Link.     Neatishead,  Lynn. 
„        COMMUNIS.     Schl.     Common. 
Cel£T0Mium  elatum.     Kze.     Common. 

„  griseum.     Cooke.    Bang's  Lynn.     Gremllea,  No.  11, 

p.  175. 
Eurotium  herbariorum.     Link.     North  Wootton. 

Order  XXVIII.     Elvellacei. 

MoROHELLA   ESOtJLENTA.     Pers.      Eev.   K.   Trimmer    finds    this 

species  in  several  localities.     Mr.  F.  Norgate 
finds  it  at  Great  Witchingham.    It  occurs  every 
spring  in  a  wood  at  Castle  Rising. 
CRAssiPES.     Pers.     Castle  Rising,  Spring,  1871. 
semilibbra.     D.C.     Aldeby,  K.T.,  North  Wootton. 

Helvella  crispa.     Fr.     Common.     Sowerby  says  this  plant  is 

"  found  in  several  parts  of  Norfolk,  especially 
to  the  west  of  Norwich." 
„  LAOUNOBA.     Afz.     Common. 

„  BLASTiOA.     Bull.     On  a  grassy  bank   at  Rackheath, 

22nd    November,    1852,    Colney,   November, 
1860,  K.T. 

Verpa  dioitaliformis.     Pers.     One  specimen  of  this  was  brought 

to  me  from  North  Wootton,  in  May,  1871. 

MiTRULA  oucuLLATA.     Fr.     Castlc  Rising.     "  I  found  great  quan- 
tities of  this  under  the  close  shade  of  firs  on  a 
rising  ground  in  Sir  Wm.  Jemingham's  plan- 
tations near  Norwich,  October,  1794."  Sowerby. 
„         PALUDOSA.     Fr.     North  Wootton  Heath,  1864,  Dr.  John 

Lowe  and  C.B.P.,  since  which  date  I  have 
annually  searched  for  it,  but  unsuccessfully. 

Spathularia  flavida.     Pers.     Tibbenham,  October,  1844,  K.T., 

Ringstead.  Sowerby  "  gathered  this  fungus  in 
the  autumn  of  1794,  in  the  plantation,  at 
Costessey,  near  Norwich. 
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Leotia  lubrica.     p.    Common. 

Gboglossum  glutinosum.     p.     Household  Heath,  October,  1853, 

K.T. 
visooBUM.    P.    Mousehold  Heath,  9th  October,  1856, 

Dickleburgh,  Postwick,  K.T. 
GLABRUM.     p.     Grassy  places,  Eackheath,  Sprowston, 

Shimpling,  K.T. 
HiRSUTUM.     P.     Eackheath,  Little  Plumstead,  Wood- 

bastwick,  K.T. 
DiFFORME.     Fr.     Mr.  Trimmer  has  found  this  species 
in  several  places  :  it  grows  on  Kingstead  Downs. 
Peziza  acetabulum.     L.     Framingham  Earl,   29th  April,  1859, 

Sprowston,  May,  1861,  K.T.,  Castle  Kising. 
MAOROPUS.     P.     On  the    ground  amongst  fallen  leaves, 
Framingham  Earl,  26th  November,  1857,  K.T. 
TUBBR08A.     Bull.     Beestou  St.  Andrew,  K.T.,  Great  Carr, 
Castle  Eising. 
„       VENOBA.     P.     Ingham,  April,  1864,  K.T.     Not  uncom- 
mon around  Lynn,  but  not  always  with  perfect 
fruit.     In  the  young  state  the  paraphyses  are 
septate  :  and  in  this  stage  the  sporidia  become 
visible  in  the  asci,  when  they  are  treated  with 
a  drop  of  tincture  of  iodine,  as  was  pointed 
out  to  me  by  Mr.  W.  Phillips,  of  Shrewsbury. 
„       BADiA.     P.     On  a  hedge  bank,  St.  Faith's,  15th  March, 

1861,  K.T. 
„       oocHLEATA.     Huds.     Under  beech  trees,  Weston,  May, 

1862,  K.T. 
LBPORiKA.     Batsch.     In  a  fir  wood.  Castle  Eising. 
ONOTiCA.     P.     Sowerby  found  this  fungus  "  in  plenty  in 

Sir  William  Jemingham's  plantation  near 
Norwich*"  Mr.  Trimmer  found  it  on  a  bank 
at  Little  Plumstead,  4th  Nov.,  1856,  and  at 
Cossey,  in  Sept.  1859. 

„      AURANTiA.     Fr.     At  the  foot  of  a  tree,  Kirby  Bedon,  ELT. 

„      REP  AND  A.      WahL      On  the  ground  in  a  beech  plantation, 

Easton,  Oct.  1855.  On  rotten  branches  under 
beech  trees,  Colney,  1859,  K.T.     Eingstead. 

„      VESICULOSA.     Bull.     Common. 
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Peziza  miorofus   Pers.       On  a  poplar  stump  on  Castle  Eising 

Heath,  February. 
„      ISABELLINA.      W.  G.  Smith.      On  a  stump  in  the  Folly 

Wood,  Castle  Eising,  April,  1871.      Grevillea 

No.  9,  p.  136,  t  9. 
„      CUPULABJS.      L.      On  a  hedge  bank  skirting  a  wood   at 

Taverham,  Oct.  1861,  K.T.     Salhouse,  M.C.C. 
„      ABGILLACEA.      Sow.      "On   a   plastered  wall   in   an   out 

house,  Norwich,  Nov.  1866,  and   Feb.  1867, 

very  rare,'*  Rev.  Kirby  Trimmer. 
„      RUTiLANS.     Fr.     Lammas,  K.T.     North  Wootton. 
„      MELALOMA.     A.  &  S.     Eiugstead  Downs. 
„      LEuooLOMA.     Eeb.     On  a  wall  top,  Trowse,  K.T. 
„      HUMOSA.       Fr.       On   the  ground   amongst   Polytrichum 

piliferum,  St.  Faith's  Newton,  K.T. 
„      BCHizosPORA.  Phillips.  Bawsey  heath.  Grevillea  No.  9,  p.  129. 
„      GRANULATA.     Bull.     Commou. 
„      FURPURACEA.     Fr.     On  alder  branches,  while  still  hanging 

on  the  trees.  South  Wootton. 
„      ooociNEA.  Jacq.  Bunwell,Cossey,K.T.  North  Wootton,  Wall- 

ington.  Mr.  Trimmer  observes,  that  this  species  is 

less  frequent  in  East  than  in  North-west  Norfolk. 
„      RADicuLATA.     Sow.     North  Wootton,  W.G.S. 
„      HEMISPHERIOA.      Wigg.     On  the   ground  in   a  wood   at 

Beeston,  St.  Andrew's. 
„      TRECHispoRA.     B.  &  Br.     North  Wootton. 

BTERGOREA.      P.      CommOU. 

viRGiNEA.     Batsch.     Common. 
„      CALTCiNA.     Schum.     Common.     Var   y    on    larch    bark, 

Norwich,  May  1849,  K.T. 
BIOOLO&     Bull     Eingstead  Downs. 
OERiNA.     P.     On  a  beech  stump,  Felthorpe,  K.T. 
„      ooRTiCALis.     P.     On  an  ash  stump,  Eeflfley  Wood. 
„      8ULPHUREA.     P.     Commou,  on  old  nettle  stems. 
„      DOMESTIC  A.    Sow.    "  On  a  plastered  wct  Ceiling,  at  Norwich, 

1st  October,  1862."  Eev.  Kirby  Trimmer.  The 
Eev.  Mr.  Alderson  found  this  species  on  clay 
walls  at  Hevingham,  and  it  was  from  his 
specimens  that  Sowerby's  figure  was  taken. 
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PfizizA  PRUKOBUM.     FckL     North  Wootton,  on  sloe. 
PU8CA.     Pers.     Common. 
FiRMA.     Pers.     Common,  mostly  on  oak. 
„      ECHCNOPHiLA.      Bull.      Castle  Kising.      This   species   is 

readily  distinguished    firom    P.    finna   by   its 
curved  sporidia. 
„^    INPLEXA.     Bolt.     On  nettle  stems,  North  Wootton. 
„      CYATHOiDEA.     Bull     Very  common. 
„      PTERiDis.     A.  &  S.     Castle  Kising.     Orevillea  No.    10, 

p.  115. 
„      VERSICOLOR.     Fr.     North  Wootton. 
„      ciNERBA.     Batsch.     Very  common. 
„      SPHJERioiDES.     Pers.     North  Euncton. 
„      ERUMPENS.  Grev.  On  sycamore  petioles.  Spring.  Ringstead." 
„      FLAVEOLA.     Cooke.     On  dead  Pteris  fronds.    Jex's  Wood. 

North  Wootton.     GreoHlea  No.  9,  p.  131. 
„      TYPHiE.     Cooke.      North    Wootton     Heath.       Orevillea 

No.  9,  p.  131. 
„      PLANTAOiNis.    FckL   King's  Lynn.   On  Plantago  lanceolata 

Grevilleay  No.  9,  p.  131. 
„      FU8ARI0IDES.     Berk.     Common. 
„      RESINS.     Fr.     East  Winch. 
Helotium  aciculare.     Fr.     On  a   rotten   stump   in  a  wood  at 

Gunton,  K.T.     Rising. 
„         virgultorum.     Fr.     Common. 
„         coNiGENUM.-    Fr.     Castle  Rising. 
ciTRiNUM.     Fr.     Common. 

PRUIN08UM.     Jerd.    Frequently  met  with   on  various 
SphseriaceL 
„         HERBARUM.     Fr.     On  nettle  stems,  Lynn. 
„         PUNCTATUM.     Fr.     On  a  chestnut  leaf,  Ringstead. 
Patellaria  atrata.     Fr.     North  Wootton. 

„  RHABARBARiNA.     Berk.     North  Runcton. 

„  PROXiMA.     R  &  Br.     On  old  railings,  Lynn. 

„  UGNYOTA.     Fr.     Castle  Rising. 

Ttmpanis  ligustri.     Tul.     Irstead. 
Cenangium  rubi.     Fr.     Neatishead. 
Abcobolus  furfuraobub.     p.     Common. 
ciLiATUS.     Schm.     Lrstead. 
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Bulgaria  inquinans.  Fr.  Framingham  Pigot,  Cossey,  Castle  Rising. 

„         8AR00IDB8.     Fi.     Common. 
Sticjtis  PALLIDA.     Pers.     On  willow,  Eising. 

„        VBRSICOLOR.      Fr. 

„       var.  ALBA.     Common. 

„       var.  viRiDis.     On  willow,  Eising. 

Order.  XXIX.     Tubbracbi. 

Elaphomyom  varibgatus.  Vitt.   Stratton  Strawless,  K.T.    Under 

chestnut  trees  in  a  wood  at  Castle  Eising. 

Order,  XXX.     Phaoidiacbl 

Phaoidium  ooronatum.     Fr.     Not  common  in  West  Norfolk. 
„  TRiFOLii.     Bond.     King's  Lynn. 

„  RANUNCULL     Dcsm.     North  Wootton. 

HBTEROsPttfiRiA  PATELLA.     Grev.     Terrington  St.  Clement's. 
Ehttisma  acerinum.     Fr.     Very  common. 

„         URTiO-ffl.     Fr.     Common  around  Lynn. 
Htbterium  pulioare.  Pers.  I  have  never  been  able  to  lind  a  specimen 

in  which  the    sporidia  were   hyaline  at  their 
extremities. 
„  ANGUSTATUM.    A  &  S.     Common  on  sloe. 

„  FRAXiNi.     p.     Common. 

CURVATUM.     Fr.     North  Wootton,  on  bramble. 
LiNEARE.      Fr.      On  decorticated  elm  branches,  North 

Wootton. 
viRGULTORUM.     D.C.     On  bramble,  Euncton. 
piNASTRi.     Schrad.     Everywhere. 
„  ARUNDiNAOEUM.     Schrad.     Eccles,  Irstead,  Lynn. 

CoLPOMA  QUERCiNUM.     Wallr.     Common. 
LoPHiUM  MYTiLiNUM.     Fr.     On  an  old  fir  plank.  King's  Lynn. 
Stbgia  ILICI8.     Fr.     Drayton,  K.T. 
Trochila  CRATfeRiUM.     Fr.     North  Wootton. 

Order,  XXXI.     SPH-fiRiACEL 

ToRRUBiA  ENTOMORRHiZA.  Fr.    On  dead  pupaB,  Kirby  Bedon  April, 

1854.  Plentifully  in  BUckling  Park  May,  1856, 
K.T.  In  several  places  in  North  Wootton  in  the 
spring  of  1871.  "  Edgefield.  Eev.  E.  B.  Francis." 


^ToRRiriiA  uiLtTARis.     Fr.     On    the  pupffi  of  insects,  Mgusehold 

Heatb,andatStrattonStrawlos8, 15tliDec.,185S, 

K.T.    The  (/oniilia,  {laaria  farinosa)  ia  common 

enough,  but  I  have  never  found  the  ascophore. 

oPHiGOLOSBoiDEa.      Till.      In    great    abandonee    in    a 

plantation  at  Stmtton  Strnwlexs,  parasitic  on 

Eiaphomycea   variegatus,    5th   October,    186fi, 

from  which  date  up  to  the  dose  of  1871  it  has 

not  reappeared,  K.T.     Castle  Rising. 

*CAPiTATA.    TuL    This  speciea  was  sent  to  Sowerby  "  by 

the  lady  of  the  Eev.  E.  Francis,  from  Holt" 

I  Claviceps  MicKocEpa-iL.v.    TuL    The  "  Stroma  "  is  not  unoommoij 

on  reeds  around  Lynn. 
'  Efiouloe  typhina.     Berk.     Common. 
Htfoorsa  GELATiNoaA.    Tul.    The  greon  variety  ia  not  uncommon 
on  rotten  wooil. 
BDFA.     Fr,  The  Conidia,    {Trichodernm  viride,)  is  very 
common,  but  I   have  never    met    with    the 
SBcopbore. 
*ALOTAOKA.     Fr.     "I   found  three  Bpecimena   in   Sir 
William  Jemingham's  plantations  at  Costessey, 
near  Norwich,  in  the  year  1783."     Sowerbij. 
iHrpHoMYOfia  aurantibs.     Tul.     On  Polypoms  versicolor  and  P.  . 
salignua.  South  Wootton. 
„  LATEBiTiOB.     Tul.     Castie  Rising.     Dt,  Lowe. 

Hectria  pdlicakis.     TuL     On  elder,  not  uncommon. 
oiNNABARiNA.     Fr.     Common. 
CocciNEA.     Fr.     Norwich,  Lynn. 
siNoPicA.     Fr.     RelHey  Wood,  on  ivy. 
INAORATJ.     B.  &  Br.    King's  Lynn.     Thia  in  the  early 
stage  resembles  extemaUy  N,  sinopica,  in  as 
much  as  thoy  are  both  clothed  with  a  yellowish 
meal,  and  in  both  do  the  peiithecia  become 
vunbilicated.     As  the  yellow  meal  disappears, 
however,  the  peritheeia  of  N.  sinopica  bwome 
o!'  dull  red  colour,  while  those  of  N.  inaurata 
assume  a  blackish  appearance. 
BANOriSBA.     Ft.     On  sticks,  Norwich. 
EPispH^RiA.     Fr.     Common. 
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Xtlaria  polymorpha.     Grev.     Not  oncommon. 

„       DiGiTATA.     Grev.     On  elder  stump,  Surb'ngham,  K.T. 
„       HTPOXTLON.     Grev.     Very  common. 
„       OARPOPHiLA.     Ft.     Common. 
PoRONiA  PUNCTATA.     Fr.     On  horse  dung,  Caistor,  by  Yarmouth, 

30th  September,  1850,  K.T. 
Htpoxylon  lutbum.     Ft.     On  rotten  hazel  stumps,  staining  the 

wood  yellow,  North  Wootton,  Kising. 
„  CONCBNTRICUM.    Giev.    On  decayed  wood.    Common. 

On  a  biich  tree,  Ringstead.     When  young  this 
plant  is  of  a  chocolate  brown  colour. 
cocciNEUM.     Bull.     Not  very  common. 
MULTIFORME.     Fr.     Commou  on  birch. 
ARGiLLACEUM.     Fr.     On  ash.  North  Wootton. 
PU8CUM.'    Fr.     Very  common. 
RUBiGiNosuM.     Fr.     Not  uncommon  on  ash. 
SERPENS    Fr.     On  rotten  wood.  Castle  Eising. 
UDUM.     Fr.     North  Wootton. 
EuTTPA  AOHARii.     Tul.     Riugstcad,  Rising. 
„        LATA.     TuL     Common. 
„        FLAVO-viRENS.     Tul.     Very  common. 
„        LBioPLACA.     Fr.     North  Wootton. 
„        80ABR08A.     Fckl.     Rising,  1871. 
Melogramma  gastrinum.     Tul.     North  Wootton. 
PoLYSTiGMA  RUBRUM.     Pcrs.     North  Wootton. 
DoTHiDBA  uLMi.     Fr.     Commou. 

„         PODAGRARLE.     Fr.     Ashmauhaugh,  M.C.C. 
„         TRiFOLii     Fr.     Spixworth,  K.T. 
„         JUNCi.     Fr.     Irstead,  North  Wootton. 
„         GRAMiNis.     Fr.     Common. 
„         RiBESiA.     p.     Norwich,  Lynn. 
„         Ros-ffi.     Fr.     Horstead,  Lynn. 
„         FlLiciNA.     Fr.     Common.     SSpores  biseptate. 
DiATRTPB   QUERCiNA.     TuL     Commou. 

,•         VERRUC-fl^FORMis.      Fr.      Irstead,    Stratton    Strawless. 
„  „  var.    TOOCTiEANA.       De    Not.       Castle 

Rising.     Orevillea  No.  10,  p.  155. 
„         STIGMA.     Fr.     Everywhere. 
„         DISCIF0RMI8.    Fr.     Castle  Rising. 
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DiATRYPB     BULLATA.     Fr.     Not  uncommon. 

PYRRHOOYSTis.     B.  &  Br.     Castle  Rising. 
8TRUMBLLA.     Fr.     Norwich,  Lynn. 
NUCLBATA.     CiuT.     North  Wootton. 
BADHAMi.     Curr.     North  Wootton 
FERRUGiNEA.     Fr.     Hingstead. 
FRANGUL^.     P.     On  ejlder,  Rising. 
Mblancgnis  BTILB08T0MA.     Tul.    King's  Lynn. 
„  ALNi.     Tul.     Irstead,  M.C.C. 

„  LANCiFORMis.     TuL     I^orth  Wootton. 

Valsa  prunastri.     Fr.     Drayton,  K.T.     Castle  Rising. 
„      BTELLULATA.     Fr.     Common,  on  elm. 
8YNGENE8IA.     Fr.     Common. 
DissfePTA.     Fr.     Sometimes  the   sporidia  assume  quite  a 

brown  colour. 
DRYiNA.     Curr.     North  Wootton. 
CERATOPHORA.     Tul.     North  Wootton. 
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var.  R08ARUM.     Reffley  Wood. 


„      AHBIBN8.     Fr.     Very  common. 

„      8ALICINA.     Fr.     Everywhere. 

,,      PULGHELLA.     Fr.     Ringstcad,  North  Wootton. 

„      QUATERNATA.     Fr.     Commou. 

„      LEiPHEHiA.     Fr.     Very  common. 

TiLi^.     TuL     North  Runcton. 

CRATJEGi.     Curr.     North  Wootton. 
„      TALEOLA.     Fr.      The  bark   on   which  this  species  grows 

becomes  infiltrated  with  a  tallow-like  substance 
having  a  peculiar  odour. 

THELEBOLA.     Fr.     Lrstead. 

TURQiDA.     Fr.     Wolterton,  K.T. 
„      FENE8TRATA.     B.  &  Br.     On  alder,  King's  Lynn. 

CUCURBITULA     LABURNI.      Dc  Not.       North  WoottoU. 

ELONGATA.      GrCV.  „ 

„  var.  Simplex.     North  Wootton. 

sPARTii.     De  Not.     North  Wootton. 
MAOROSPORA.    Tul.     North  Woottou. 
cuPULARis.     Fr.     King's  Lynn. 

GiBBBRA   8AUBINETII.       Mout.       CommOU. 

Massaria  BUFONiA.     Tul.     Not  uncommon. 
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LoPHiosTOMA  BI0U8PIDATA.     Cook.     On  beech. 

„  ANOUSTILABRA.     B.  &  Br.     On  willow  and  on  gorse, 

North  Wootton. 
„  ARUNDiNia     De  Not.     North  Wootton. 

SPttffiRiA  AQuiLA.     Fr.     Very  common. 
„  .      pa£0STR0MA.     Mont.     On  sticks. 
„        RAOODiuM.     Fr.     Cawston,  K.T. 
„        TRI8TI8.     Tode.     On  rotten  wood,  North  Wootton.     The 

subiculum  is  very  liable  to  be  overlooked. 
„         HiRSUTA.      Fr.      Eeffley  Wood.      I  am  disposed,   with 

Mr.  Currey,  to  doubt  the  distinctness  of  this 

species  from  S.  racodium. 
„         OANBSOENS.     Pers.     On  beech,  North  Wootton. 
„         MUTABiLis.     Pers.     On  beech,  Castle  Kising. 
PiLOSA.     Pers.     Very  minute.     Rising. 
BPBRMOiDBS.     Hoffin.     Common.     Sporidia   oozing    out 

and    forming    little    white    globules    on    the 

ostiola. 
fj         MORiFORMis.      Tode.     Kingstead,   abundantly   on  hazel 

stumps. 
„        POMiPORMis.      Pers.       On    birch,    Ringstead.       North 

Wootton. 
„         PULViscuLA.     Curr.     Common. 
„         MAMMiEPORMis.     Pcrs.      Bcxlcy,   Halvergate,   Horsford, 

and  Castle  Rising. 
,,         OBDUGENS.     Fr.     On  decorticated  ash  sticks,  Ringstead 

Downs. 
„         puLvis  PYRius.    Pers.     Common. 
„         BPORORMiA.     Cooke.     King's  Lynn. 
„         3TER00RARIA.     Sow.     Common.     I  find  this  species  in 

perfection,  in  company   with    the    preceding, 

growing  upon  dung  which  is  washed  by  the 

sea  water.     In  the  immature  state,  the  sporidia 

are  often  possessed  of  a  hyaline  appendage  at 

each  extremity.  Originally  found  near  Yarmouth 

by  Mr.  Dawson  Turner,  and  sent  by  him  to 

Sowerby. 
„         MYRiooARPA.     Fr.     Not  uncommon. 
,,         PULVERACEA.     £hr.     Common. 
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Sph^.ria  p^cilostoma.     B.  and  Br.     On  furze  branches  at  North 

Wootton.  It  must  not  be  confounded  with 
Lophiostoma  augustilabra. 

„         MASTOiDEA.     Fr.     On  ash,  Eeffley. 

„         LONicER£.     Sow.     Neatishcad. 

„  ARUNDINAOEA.       SoW.       Korth  WoottoU. 

„         CIKKH08A.     Pers.     Castle  Rising. 

,f         MELANOTES.     B.  and  Br.    On  palings,  and  on  decorticated 

branches,  not  uncommon.  ' 

„         APicuLATA.     Curr.     On  rotten  wood.  King's  Lynn. 

„         REFRiNGENS.     Curr.  M.S.     North  Wootton,  on  willow. 

„         XYL08TEI.     Pers.     North  Runcton  Common. 

„         DECEDENS.     Fr.     North  Wootton. 

„         8PICUL0SA.     Pers.     Common  on  ivy. 

„         iNQuiLiNA.  Fr.  Castle  Rising.   On  ash  sticks,  Ringstead. 

„         GLis.     B.  and  Curr.     North  Wootton. 

„         viBRATiLis.     Fr.     North  Wootton. 

„         MiLLEPUNCTATA.     Grcv.     Commou. 

„         QUADRINUCLEATA.     Curr.     On   ash  branches,  perithecia 

very  small.     Ringstead. 

„         DiTOPA.     Fr.     Irstead. 

,,         CLYPEATA.     Nees.     North  Wootton. 

„         MAMMiLLANA.     Fr.     North  Wootton,  on  oak. 

„         EPiDERMiDis.     Fr.     Not  uncommon. 
LI  BELLA.     Fr.     Irstead. 
ACU8.     Blox.     Neatisliead. 
HERBARUM.     Pers.     Very  common. 
LUNARi-£.     B.  and  Br.  ?    A  plant  was  once  found   on 
rotten  ash,  which  answered  in  all  other  points 
to  this  species.     Mr.  F.  Currey,  to  whom  the 
specimen  was  submitted,  did  not  consider  that 
difference  in  the  matrix  alone  was  sufficient  to 
deferentiate  a  species. 

„         RUBELLA.     Pers.     Lynn,  Neatishead. 

„         ACUMINATA.     JSow.     Commou. 

„         UKRPuTRicHA.     Fr.     North  Wootton. 
ACUTA.     Moug.     Very  common. 

„         DOLioLUM.     Pers.     North  Wootton. 

„         AON  IT  A.     Desm.     Irstead. 

V 
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Sphjeria  deraba.     B.  and  £r.     Very  common. 

SABULBTORUM.     B.  and  Br.     Wolferton,  Hunstanton. 
ECHiNELLA.     Cooke.     Hasborough,  M.C.C. 
ROSTBLLATA.     Fi.     North  Wootton,  North  Runcton. 
FiMBRiATA.     Pers.     Mr.  D.  Stock. 
TUBJEFORMis.     Tode.     North  Wootton. 
GNOMON.     Tode.     Ringstead. 
BETAOBA.     Pers. 

„         var.  PETIOLE.     Castle  Rising. 
,y         var.  BPiPHYLL^.     Abundant  at  Ringstead   on 
lime  leaves. 
SPHiERBLLA  MAOUKSFORMis.     Pers.     Common. 
PUNCTiPORMiB.     Pers.     Neatishead. 
MYRiADEA.     D.C.     Ncatishead. 
ERYNGii.     Fr.     Hasborough. 
Rusoi.     De  Not.     North  Wootton,  Lynn. 
ISARIPHORA.     De  Not.     Common. 
PTERiDis.     Desm.     Neatishead. 
RUMioiB.     Desm.     Neatishead. 
Stigmatea  robertiani.     Fr.     Very  common. 
IsoTHEA  PU8TULA.     Berk.     Neatishead,  Reffley. 
DiORfiNA  STROBiLiNA.     Fr.     The  pycnidia  are  very  common. 


Tig.  3,  Batahrka  PiuixoniES.  P.  Half  u&tiiml  su».  Seotion  of  rooeptaclo 
(K)  twiu«  real  iiiae.    Spiral  bodies  and  truit  enlarged  700  diameten, 

A  Brittle  outer  barb.  B  Hard  woody  stratain.  C  Lining  composed  of  fine 
alky  threadi.  D  Centnl  luth  (vhieh  beoomeB  diUtol  below)  cnmiioaud  of  bi' 
trarooly  fine  nlkv  threads.  E  Spores  round  or  slightly  noduJuse  .(>002iti.  diameter. 
F  0  Hi  SpiiKl  bodies  at  capilhtium  showine  how  the  intenuvl  Bpirala  or  rings  nre 
gndiuUJT  tortnni  from  a  diKereutiatiaii  ol  be  oontonti  of  the  aaes,  which  >prinK 
nirecUy  trom  the  irr^iUr  tbreada  of  the  capillitium  J. 
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Pig.    7.      GHAStEH  STUiaTCB.      D,C. 

n  C  D  threo  indifidiuls  half  actiinl  aiio.    Section  (A)  uiil  mouth  (E)  real  at 


Fy{,  8.    Ge*9TER  bbtaktu.    Bork. 
Hulf  Botiinl  niB  (B),     9ection  of  inner  poridium  (A)  and  monlli  (CI  roal  ai 
S|iore!  ■<  700  dinm. 
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Pig.   11.      (iRABTKIt  HAKKOBDE.      ChaT. 
After  Sowerl>]r.     Spores    x    71)0  diam.     Fram  wi  kutbentic  specimon  in  tbe 

ID  of  tbo  Bev.  M.  J.  BBrkolo>-. 
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THE    OTTER. 

Br  Thomas  SotiTHWKLL,  F.Z.S. 

Head  17th  December,  1873. 

Of    the    larger  indigenous    quadrupals  inhabiting   Norfolk,  the 

otter  has  eufferod  lesa  from  the  disturbing  influences  of  man  than 

any  other.     The  fox  has  undergone  a  auccession  of  [lersecutious 

f  and  protections  which  have  exterminated  and  renewed  the  race 

probably  more  than  once.     The  same  in  a  less  degree  may  be  eaid 

of  the  badger,  and  if  one  of  the  latter  ia  now  at  large  in  thia 

county   it  is  donbtleas  either  a  etni^ler,  or  descended  from  an 

introduced  st'ick.     The  otler,  however,  has  aurvived,  although  in 

diminished   nimibera,  partly   from   the   peculiar   features   of    the 

,    country  which  forms  its  great  stronghold,  and  partly  from  its  not 

g  found  in  sutEcient  numbers  to  render  it  worthy  the  attention  of 

the  flportaman  where  otter  hunting  would  be  practicable.     Although 

most  frequent  in  East  Norfolk,  there  is  scarcely  a  stream  in  the 

county,  however  small,  near  which  the  otter  has  not  been  found. 

In  the  West  Norfolk  rivers,  Ouse,  Wiasey,  Nar,  upper  Wensuni, 

md  other  minor  streams,  it  occurs   occasionally;    in   South-east 

[  Norfolk,    tlie    Waveney   is   a   favourite  resort,    but  the    North- 

euatern  division  of  the  county,  watered  by  the  Yare,  Bure,  and 

Ant,  and   interspersed   with    those    remarkable   sheets  of  water 

known  as  the  "broads,"  forms  its  great  etroi^hold.     Here  in  the 

L  solitude  of  the  wide  spread  reed  beds  which  fringe  these  sluggish 

I  streams,  or  in  the  "  broads  "  themselves,  swarming  with  fish,  the 

I  otterfinda  peace  and  plenty,  and  roars  its  young  ones  comparatively 

I  nndisturbed  ;  for  so  great  is  its  power  of  concealment,  aided  by  its 

[  nocturnal  habits — so  wiu'y  ia  it,  and  «o  difficult  of  appmaeh  its 

L  natural  haunte,  that  I  am  of  opinion,  strengthened  by  conversations 

I  I  have  had  with  men  who  liave  s|wnt  their  lives  about  Ujl'  waters, 

\  timt  tbc'  iiiLiuber  iiiiiiMnlly  killed  by  the  trap  or  the  ^'uu  of  the 
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keeper  is  small,  compared  with  those  left,  and  that  this  species  is 
far  more  numerous  than  is  generally  supposed.*  I  can  see  no 
excuse  for  the  destruction  of  the  otter  in  this  county,  and  I  never 
see  a  dead  one  without  regret ;  the  coarse  fish  on  which  they  prey 
(not  salmon  or  trout  here)  may  well  be  spared  them  out  of  the 
multitudes  which  throng  the  "  broads,"  and  except  on  very  rare 
occasions,  they  commit  no  farther  depredation ;  surely  this 
species  may  be  spared  the  fate  which  it  is  but.  too  probable  has 
already  overtaken  (so  far  as  this  county  is  concerned)  the  only 
British  representative  of  the  Uraidte — the  badger. 

l^othing  can  be  more  perfectly  adapted  than  the  form  of  the 
otter  to  its  mode  of  life ;  we  are  all  so  well  acquainted  with  the 
external  appearance  of  the  animal — its  flattened  head,  smooth 
repellent  coat,  broad  webbed  feet,  and  stout  powerful  tail — that  I  will 
not  dwell  upon  this  part  of  the  subject ;  nor  is  it  likely  that  any- 
one who  has  penetrated  below  the  skin,  will  faU  to  have  noticed  the 
great  length  of  the  body  in  comparison  with  its  bulk,  or  the  short, 
muscular,  loosely  articulated  fore  legs,  which,  although  not  adapted 

« 

for  graceful  motion  on  shore,  are  perfect  as  paddles,  and  possessed 
of  the  greatest  possible  freedom  of  motion ;  the  muscles  of  the 
baxjk  are  also  very  powerful,  and  the  whole  is  terminated  by  such 
a  tail  as  we  shall  only  find  surpassed  in  the  kangaroos.  Although 
the  water  is  the  element  in  which  the  otter  seeks  its  prey,  and  may 

*  The  following  extracts  from  a  note  on  "  Otter  Hunting  in  Norfolk  and 
Suffolk,"  contributed  to  the  Eastern  Countiei  Collectanea,  by  Mr.  M. 
Knights,  will  convey  some  idea  of  the  former  abundance  of  otters  in  the 
Norfolk  rivers  \— 

**  During  the  sixteenth  century  the  Yare  so  greatly  abounded  with 
them  that  they  were  formidable  rivals  to  the  fishermen.  Accordingly,  in 
some  regulations  made  in  1557  by  the  '  Norwich  Assembly,  for  the  fresh- 
water fishermen  between  the  tower  at  Oonisford  and  Hardley  Gross,'  it  was 
provided  : — '  that  every  man  shall  be  bound  to  keep  a  dog  to  hunt  the  otter, 
and  to  make  a  general  hunt  twice  or  thrice  in  the  year  or  more,  at  time  or 
times  convenient,  upon  pain  to  forfeit  10s.' 

•*  In  the  Norwich  Gazette  of  May,  1729,  it  is  stated  that—*  Mr.  Daniel 
Spalding,  of  Brockdish,  the  famous  otter  hunter,  has  killed  three  brace  of 
old  otters  this  journey  near  this  city  ; '  also  that  Peter  Riches,  Esq.,  and  five 
others  named,  all  residents  at  Palgrave,  Sufiblk,  and  *  lovers  of  the  diversion 
of  otter  hunting,  have  between  the  18th  March  and  20th  May  this  season,* 
kiUed  seventeen  brace  of  otters  ;"  these  would  probably  be  killed  on  the  river 
Waveney,  which  forms  the  boundary  between  the  counties  of  Norfolk  and 
Suffolk. ' 


m 

therefore  be  Kiid  to  be  most  at  homes,  it  oftiMi  travels  scu-eral  miles 
in  its  nocturnal  expeditions,  passing  from  one  etretun  to  another  ; 
the^r  are  said  alwttys  to  fish  u^^stream,  retaming  down-atreiuu  to 
their  sleeping  places  in  the  morning,  and  in  this  manner  tiiey  pass 
over  considerable  distances,  sometimes  in  the  water,  sometimes 
running  along  the  banks  of  the  river.  Mr,  Gumey  mentions  on 
instance  of  one  which  hod  thus  pursued  all  the  wintlinga  of  the 
Yare  from  Wramplingham  to  Eaton,  its  tracks  being  visible  at 
intervals  on  the  snow-tovered  banks.     ' 

As  a  rule,  the  otter  lays  up  during  the  day,  but  it  is  occasionally 
seen  Imsking  in  the  sunshine,  or  swimming  leisurely  across  the 
open  water,  always,  however,  on  the  look  ont  for  enemies.  When 
trapped  it  seems  quite  subdued,  and  although  under  moat  circuni- 
stances  very  courageous  and  even  fierce,  it  appears  to  make  very 
little  effort  to  escape  j  the  Eev.  H.  T.  Frere  told  me  of  one  which 
was  taken  in  a  trap  set  close  to  the  roots  of  a  hollow  tree  ;  when 
found  it  had  merely  retired  under  the  tree,  where  it  lay  down 
submitting  quietly  to  its  fate,  whereas  the  slightest  exertion  would 
have  extricated  it,  as  it  was  only  caught  by  the  tip  of  one  toe  ; 
I  have  seen  similar  instances  recorded. 

Although  fish  forms  the  usual  food  of  the  otter,  when  hard 
pressed  it  is  by  no  means  particular  as  to  its  diet ;  during  a  hard 
winter  many  years  ago,  a  large  male  otter  was  killed  in  a  sheep- 
fold  at  Briston,  a  considerable  distance  from  any  stream,  it  was 
found  regaling  itself  on  a  sheep  which  it  had  killed  ;  it  has  teen 
known  to  kill  and  partly  devour  a  young  pig,  an  occasional  rabbit 
does  not  come  amiss  when  hard  pressed ;  the  remains  of  water- 
fowl have  been  found  in  their  stomachs,  and  frogs  and  slugs  are 
taken  probably  as  delicacies.  It  is  also  suspected  of  making  an 
occasionid  meal  off  fresh-water  mussels.  I  fear  it  must  be  con- 
fessed that  the  otter  is  a  wasteful  foeder,  and  that  where  valuable 
fish  are  cultivated  it  commits  sad  havoc ;  in  trout  and  salmon 
streams,  however,  it  is  open  to  the  old  English  mode  of  attack, 
now  almost  forgotten,  and  those  who  have  joined  in  ott«r  hunting 
speak  with  perfect  enthusiasm  of  the  sport,  from  the  drag  to  the 
finish,  no  other  sport  affording  an  equal  amonnt  of  healthful 
exercise  and  excitement  In  the  first  volume  of  Land  and  Watur, 
at  pp.  398  and  442,  wUl  be  found  two  articles  on  the  mode  in 
which   the  otter  captures  its  finny  prey,  eridcntly  wrilti-Ti  by  a 
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close  observer  of  nature,  and  one  well  acquainted  with  the  habits  of  this 
animal ;  to  these  articles  I  must  refer  you  for  a  graphic  description  of 
such  a  scene  as  I  imagine  it  has  fallen  to  the  lot  of  few  to  witness. 

Near  Norwich  the  otter  has  been  met  with  several  times  at 
Keswick  and  Eaton;  Mr.  Gumey  mentions  a  female  and  young 
one  taken  from  under  the  floor  of  the  bathing  house  at  Heigham, 
and  one  in  the  city  itself,  killed  by  the  late  Mr.  Horton  in  his 
dyeing  yard  adjoining  the  Wensum.  A  gentleman  told  me  early 
in  September,  1870,  that  as  he  was  coming  into  Norwich  by  the 
Eastern  Union  Railway,  he  saw  from  the  carriage  window  two 
otters  playing  on  the  river  bank,  wliere  the  railway  crosses  it, 
at  Lakenham ;  but  of  course  it  is  rarely  they  approach  so  near  the 
busy  haunts  of  man.  The  reed-cutters  and  broad-men  sometimes 
see  them  floating  lazily  on  the  surface  of  the  water,  or  cautiously 
swimming,  all  but  the  nose  submerged,  yet  progressing  through  the 
water  so  quietly  that  the  small  exposed  surface  may  easily  be  mis- 
taken for  a  water-rat.  It  sometimes  also  happens  that  the  bow-net  is 
found  to  be  unusually  heavy,  and  the  man  rejoicing  in  the  prospect  of  a 
splendid  haul  of  tench,  finds  the  net  not  only  occupied  by  the  fish,  but 
by  the  fisher  also.  A  large  otter  weighing  27  lbs.  was  thus  taken  at 
Qrmesby,  and  two  others  at  Carlingford.  When  we  consider  the 
nocturnal  habits  of  the  otter — its  stealthy,  silent  mode  of  pro- 
gression, the  obscure  colour  of  its  coat,  and  the  peculiar  nature  of 
its  haunts — it  is  no  longer  surprising  that  so  little  should  be  known 
of  its  economy  even  by  those  who  have  spent  their  lives  where  it 
most  abounds,  or  have  made  it  an  object  of  sport.  I  venture, 
therefore,  to  call  your  attention  to  one  or  two  obscure  points  in 
the  history  of  the  otter  which  I  have  been  at  some  pains  to  try 
and  elucidate  so  far  as  my  opportunities  will  enable  me. 

It  was  a  "  fine,  fresh  May  morning "  when  Piscator  and  his 
friends  sallied  forth  to  fish  the  river  Ware.  One  of  their  first 
adventures  was  the  meeting  a  party  of  otter  hunters* ;  after  having 
killed  "  a  bitch  otter,  which  had  lately  whelped,"  a  short  search 
discovered  her  young  ones  "  no  less  than  five  "  in  number.  Now 
either  honest  Isaac  must  have  drawn  upon  his  imagination  in  the 
matter  of  the  young  otters,  or  the  otter  itself  must  of  late  years 
have  changed  its  time  for  assuming  the  cares  of  maternity.  There 
has  always  been  a  shade  of  mystery  about  the  breeding  of  the 

•  Walton  and  Cotton's  Complete  Angler,  Major's  Edit,  1823,  p.  50. 
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otter,  wliich  has  not  boon  roiiioved  whoii  some  searcher  ufW  the 
truth  liaa  odc^rossed  a  query  to  one  of  the  Natui'o]  History  publi- 
catioiis  of  the  day ;  the  answers,  when  tlie  qiiestion  was  replied  to 
at  alt,  have  been  sutHciently  contradictory,  but  not  Iiy  any  means 
Batisfactory.  I  will  first  give  a  few  extrncta  from  different 
authorities,  and  then  the  result  of  my  own  observations. 

Iji  LaTul  and  Water  for  the  year  I8fi7,  there  was  a  discnssion 
aa  to  the  time  when  the  otter  breeds.  V.  A.  B,  writes,  that  he 
has  never  been  able  to  get  a  really  satisfautory  answer  to  this 
question,  but  his  "own  experience  leads  him  to  think  they  breed 
in  the  middle  of  winter,  that  is,  in  the  mouths  of  November  and 
Decembor;  but  'an  otter  hunter,  of  forty  years'  standing,'  hns 
come  to  the  conclusion  that  they  are  irregular  breeders,  'jJler  the 
manner  of  dogs,'  as  he  bos  found  their  very  young  cubs  in  almost 
every  month  in  the  year."  "  Germanicus  "  baa  observed  the  otter 
in  Germany,  and  says  there  "  their  pairing  time  is  in  January  and 
February,  when  they  may  be  hoard  calling  t«  one  another  by 
means  of  a  loud  species  of  whistling  cry ;  they  breed  nine  weeks 
after  pairing,  when  they  hiy  up  from  two  to  four  ciibs."  C.  H., 
quotmg  Buffon,  says,  that  in  Franco  the  otter  couples  in  the  winter, 
and  brings  forth  in  the  beginning  of  spring;  but  that  Goldsmith 
says,  it  is  certainly  different  with  ua,  for  its  jonng  are  never  found 
till  the  latter  end  of  summer.  He  also  says,  that  GoUlsmitb  quotes 
Mr.  Lots,  of  the  Academy  of  Stockholin,  that  it  couples  about  the 
middle  of  aniiuner,  and  brings  forth  at  the  end  of  nine  weeks, 
generally  three  or  four  young  at  a  time.  Mr.  Lloyd,  in  his  Game 
Birdt  and  Wild  fowl  of  Sweden  and  Nimcity,  says,  that  "in  the 
Bouthem  parte  of  Scandinavia,  tlie  otter  pairs  in  February,  but  in 
the  northern,  in  March ;  the  period  of  gestation,"  ho  says,  "  ia 
3mie  weeks,  and  the  cubs  which  follow  tlio  mother  during  the 
summer  are  two  to  four  in  number."  Pennant  says,  "the  otter 
brings  forth  four  or  five  at  a  time,"  but  does  not  mention  tho 
mouth.  In  Daniels'  Swiil  Sports,  it  is  said  to  "  bring  forth  four 
or  five  young  at  a  time,  about  the  month  of  June,"  Jenyns  says, 
"  breeds  in  March  .  .  .  and  produces  four  or  fire  at  a  birth ;"  and 
lastly,  Bell  gives  March  or  April  as  the  time,  and  three  to  five  as 
tho  number  of  young  ones.  Tho  result  of  my  espcrieneo,  whicli 
lias  been  confined  tdmost  exclusively  to  Norfolk,  is,  that  the  ott«r 
priKlutes  her  young  ones  from  Bocembor  to  Fobniary,  ia  not  double 
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No. 


6 


8 


9 


10 


11 


12 


13 


14 


WHEN  TAKEN. 


No.  of 
yotuig. 


Jan.  9.  '51 


Feb.  27,  *64 


March  28,  '64 


Feb.,  *38  or  '39 
Feb  (middle)'65 

Fe'b.,  '65 


Feb.  (early) '66 
Jan., '68 


Feb.  27,  '69 
March  9,  69 


March,  '69 


Xmas. 


Feb.,  72 


Oct.,  '72 


PKESUMED 


AGE. 


1  month 


2  months 


1  month 


6  days 


2  weeks 


3  weeks 


2  weeks 


2or3wks. 


3  weeks 


Few  days 


DATE  OP 
BIRTH. 


Dec.  9 


Dec.  27 


Feb.  28 


Feb. 
Jan. 

Feb. 

Jan. 
Dec.'/ 

Jan.^ 

Feb. 


Feb. 


Dec. 


Jan. 


Oct. 


BEMABKB. 


Three  young  ones,  18  or  19 
in.  long,  taken  from  the 
nest  in  Ranworth  Fen,  by 
Rev.  P.  Elwin. 

Three  young  ones,  26  in. 
long,  taken  at  Hunstanton, 
the  old  female  had  been 
killed  a  few  days  previously 

Threeyoxmg  ones  takenfrom 
under  the  floor  of  abathing 
house  at  Keswick ;  very 
young,  but  age  not  stated. 
The  old  ?  killed. 

One  very  young  one,  same 
place  as  above. 

Four  young  ones  found  in 
a   nest    at    Dilham,   ? 
killed. 

I'lco  young  ones,  apparently 
about  six  days  old,  sent  to 
Gunn. 

Two  very  young  ones,  from 
Gillingnam,  sent  to  Gunn. 

Two  young  ones,  from  N. 
Wootton,  and  $  sent  to 
Gunn. 

One  young  one,  from  Hick- 
ling,  sent  to  Gunn. 

Two  young  ones,  taken  from 
a  nest  in  a  straw  stack  at 
Trigby,  brought  aUve  to 
Gunn. 

Two  younff  onesj  about  two 
weeks  old,  with  the  ^ 
from  near  Yarmouth, 
brought  to  Gunn. 

Three  young  ones  taken 
from  the  nest  by  the  Bar- 
ton Broad  keeper,  con- 
sidered by  him  two  or 
three  weeks  old. 

Three  found  by  Cox.  on 
Sutton  High  Fen.  They 
were  like  little  kittens, 
and  died  in  three  days. 

This  young  one  was  brought 
from  the  nest  by  a  dog,  to 
the  Rev.  T.  J.  Blofeld, 
whilst  snipe  shooting  at 
Hoveton. 


brooiiod,  aiiil  that  the  nuinber  is  from  ono  to  tlireo,  hirely  exceed 
ing  the  latter.  As  this  is  a  matter  of  Bonm  iiitereat,  it  is  aa  well 
to  give  the  data  upon  wliich  my  opiuiou  is  based.    8oe  table  p.  84. 

It  will  bo  observed  that  out  of  the  fourteen  instaDcca  in  which 
cer]/  young  otters  occurring  in  this  county,  have  come  to  my  know- 
ledge, the  earliest  date  was  some  time  in  the  month  of  October, 
and  the  latest  the  2tith  of  March.  My  first  date  I  am  Inclmed  to 
ruyard  as  quite  exoeptional ;  and  with  regard  to  the  otherSj  I  have 
endoavoured  to  ascertaia,  as  nearly  aa  possible,  the  age  of  the 
young  ones  when  takon,  in  order  \a  be  able  to  tabulate  them  under 
the  date  of  birth.  In  some  of  the  oases  there  iias  been  very  little 
uncertainty  as  to  their  age,  others  are  ratlier  doubtful,  hat  as  the 
two  young  ones,  horn  in  tlie  Zoological  (iardens,  left  the  nest  when 
five  weeks  old,  and  took  to  the  water  with  the  parents  at  seven 
weeks,  we  may  fairly  presume  that  all  those  found  in  the  nest 
were  not  niore  than  live  weeks  old ;  such  being  the  case,  witli  the 
single  exception  of  Air.  Blofeld's  yotuig  one,  all  those,  to  the  age  of 
wliich  we  have  any  clue,  may  be  referred  to  the  months  of  December, 
January,  and  February — the  proportions  being  as  follows  : — 1  in 
October, ;  4  in  December;  4  in  itanuary  ;  and  6  in  February — 14. 

A  female  otter,  {Land  and  Waler,  9th  Atiril,  1870,)  w:ia  killed 
on  the  river  Avon,  in  Hampshire,  in  Murcli,  1S70  ;  five  days  after 
tho  old  one's  death,  her  three  young  ones  came  up  to  the  legs  of  a 
gardener  who  was  digging  near  the  river ;  they  are  said  to  have 
been  tho  "  sJM  of  small  tom-cata,"  and  supposed  to  have  been  five 
or  ais  weeks  old.  They  appeal-  to  have  been  caught  on  the  I9th 
of  Marcli,  and  supposing  them  then  to  have  been  seven  Oi  eight 
weeks  old,  they  would  have  been  bom  on  the  'I'iaA  or  39th  of 
January.  A  cutting  from  the  Liverpool  Cnnrier,  quoted  in  Latid 
mui  Water,  for  4th  March,  1871,  states,  that  on  Sunday,  the  29lh 
of  January,  William  Jones,  a  plate-layer,  waa  taking  a  walk  on 
Bidstone  Marsh,  near  the  head  of  Wallasey  Pool,  when  his  dog 
lighted  upon  a  female  otter,  and  followed  her  into  her  hole;  tlie 
otter  wan  killed,  and  Jones,  finding  her  in  nulk,  searched  fur  her 
young  onoa,  the  result  was,  "  a  lively  pup,  about  tiiree  feet  long," 
which  was  captured  without  injury.  I  think,  however,  there  must 
he  some  mistake  about  the  "lively  pup's"  length,* 

*  Since  the  above  was  written,  a-  young  otter,  ono  of  tnu  sent  iiji  Ituili 
CuruKall  for  the  Brifbton  dijiuuiuiii,  has  ilicd  iu  the  Zuulegiual  (iarUoim, 
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That  the  otter  is  double  brooded,  I  have  not  a  particle  of  evi- 
dence to  show  ;  in  no  instance  has  it  come  to  my  knowledge,  that 
very  young  ones  have  been  found  in  summer,  and  the  fsict  that  the 
young  ones  do  not  quit  the  parents  till  nearly  full  grown,  is,  I  think, 
sufficient  to  render  it  extremely  improbable  that  it  produces  twice 
in  one  year.     The  fen-men  will  all  tell  you  that  the  winter  is  the 
time  to  look  for  young  otters,  and  all  agree  that  mid- winter  is  the 
time  when  they  are  produced.     In  the  instance  of  the  pair  which 
bred  in  the  Zoological  Gardens  in  1846,  the  circumstances  were 
altogether  abnormal,  the  male  not  having  been  introduced  till  the 
month  of  March,  and  then  in  so  sorry  a  plight  as  to  be  only  half  his 
original  weight ;  it  is  worthy  of  remark,  however,  as  nine  weeks  is 
universally  allowed  to  be  the  period  of  gestation,  that  it  was  rather 
over  sixteen  weeks  from  the  time  when  he  is  supposed  to  have 
chanted   his   love-song,   to    the    birth   of  the  two  young  ones. 
Whether  the  otter  utters  this  cry  only  during  the  pairing  season, 
I  cannot  say ;  (in  the  above  case  it  was  continued  only  four  or  five 
nights,)  but  otie  of  the  broad  keepers,  who  compared  it  to  the  cry 
of  a  sea-guU,  thinks  that  such  is  the  case.* 

The  number  of  young  produced  at  a  birth  is  from  one  to  four, 
but  in  only  one  instance  (No.  5)  the  latter.  In  the  cases  of  Nos. 
6,  7,  and  9,  it  is  possible  all  the  young  ones  may  not  have  been 
secured ;  in  the  remaining  eleven  instances,  the  proportions  were 
as  follows — ^in  two  instances  there  was  one  young  one ;  in  three, 
two ;  in  five,  three  ;  and  in  one,  four.  I  believe  the  female  otter 
has  only  four  mammae,  but  this  I  have  not  had  an  opportunity  of 
verifying.  Should  such  prove  to  be  the  case,  I  think  it  would  be 
strong  evidence  in  favour  of  the  number  of  young  ones  being  rather 
under  than  over  four,  as  it  is  not  often  the  number  of  young 

Regent's  Park,  Tvhere  it  was  temporarily  lodged.  This  little  one  died  en  the 
23rd  of  February,  and  Mr.  Bartlett  thinks  it  was  from  two  to  three  months 
old ;  it  would,  therefore,  have  been  bom  in  the  end  of  November,  or  early 
part  of  December.  In  a  recent  number  of  Land  and  Waterj  a  correspond- 
ent says,  that  on  the  15th  of  December  last,  '*  a  young  otter,  which  could 
not  see,  (sic)  was  picked  up  dead  on  the  bank  of  the  Went,"  a  tributary  to 
the  river  Don.  A  female,  heavy  with  young,  was  killed  on  Barton  Broad, 
on  the  23rd  of  February  last.    See  also  note  at  page  87. 

*  I  have  somewhere  seen  the  otter  sjwken  of  as  the  "  whistling  otter,"  a 
term  which  very  well  describes  the  ordinary  sound  emitted  by  it. 
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exoeeda  tlint  of  tho  separate  sources  provided  for  their  nouriah- 
ment* 

The  place  usually  chosen  by  the  otter  for  dopositiiig  hor  young, 
IB  a  hole  in  the  btmt  of  a  river,  the  lower  part  of  a  hollow  tree, 

I  old  drain,  or  some  such  locality ;    Noa.  3  and  4  were  found 

under  tho  floor  of  a  bathing-house  ;  tho  nest  of  No,  -1,  Mr,  Guruey 

describes  as  composed  wholly  of  ivy  IcnvoB,  and  only  juat  large 

enough  to  contain  the  single  young  one,  which  was  about  the  aizo 

a  large  rat.     The  neat  found  at  Ranworth  from  which   the 

iroG  young  ones  (No,  1)  were  taken,  Mr.  Klwin  says  was  near  the 
water,  under  the  rontains  of  a  decayed  stump ;  it  was  full  of  reeds, 
the  inaide  appearing  to  be  lined  witli  the  feather  part  of  them,  it 
was  very  warm,  and  had  an  iidet  near  tho  tup  but  a  Uttlo  on  one 
side.  No.  10  young  onea  were  taken  from  a  nest  under  a  straw  stack 
at  Trigby,  three-quarto rs-of*a-mile  from  the  water,  1  am  indebted 
to  Mr,  F.  Norgate,  of  Sparham,  for  first  calling  my  attention  to  a 
form  of  "neat"  which  I  have  since  found  ia  not  unusual  in  the 
reed-beds  of  Norfolk,  and  which  I  can  only  imagine  (if  peculiar  to 
this  reedy  district,  as  I  have  reason  to  believe  it  is,)  is  owing  to  the 
flat,  treeless  nature  of  the  surrounding  country.  In  the  reed-beds 
where  these  nests  are  &mnd  the  shelter  ia  perfect,  but  any  de- 
pression in  the  ground  would  instantly  be  hlled  with  wdter,  if, 

Oil  the  15th  of  March,  1873,  through  the  kindness  of  Mr.  Cole,  1  had 
the  opportunity  of  eiaminiag  the  Iresh  skin  of  a.  female  otter,  kiUeJ,  tritli 
its  suigle  young  one,  two  Jays  previously  at  Ranworth,  The  skin  had  been 
roughly  removed,  and  the  luammary  glands  were  left  attavlicfl ;  those 
nearest  the  tul  were  distended,  and  full  of  milk.  The  posterior  pair  of 
nipples,  which  were  evidently  those  used  by  the  joung  one.  were  about  three 
inches  from  the  root  of  the  tail,  the  second  pair,  three  inches  from  these  ; 
the  latter  contained  a  small  quantity  of  water;  fluid,  but  presented  no 
appearance  of  having  been  sucked.  We  could  find  no  trace  of  a  third  pair 
of  nipples,  although  we  removed  the  fur  from  one  side  for  that  purjKise. 
The  young  one  (also  a  female)  killed  at  the  tame  time,  measured  2(1  inches, 
and  weif^ed  1)  lbs. ;  it  was  believed  by  the  morshman,  by  nliom  the  old 
female  was  known  to  have  frequented  the  neighbourhood  where  she  was 
killed,  for  some  time  post,  to  be  about  two  months  old,  and  I  am  iudiued  to 
think,  fi^m  the  forward  state  of  its  teeth,  which  must  already  have  rendered 
its  viuts  lo  its  parent  somewhat  painful,  that,  notwithalandiiigita  small  size, 
his  estimate  is  about  correct.  The  young  ones  bnm  at  the  Zoological  Qar- 
dons  took  fish  at  about  seveu  weeks  old,  and  1  think  the  present  Uttle  one 
would  not  lie  far  from  tliat  u^. 
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indeed,  the  reeds  do  not  grow  in  the  shallow  water,  or  the  hillock 
upon  which  it  is  placed  be  not  actually  afloat.  The  nest  referred 
to  (No,  5)  was  found  in  a  reed-bed  near  Dilham,  in  February, 
186.5  ;  the  man  who  found  it  describes  it  as  a  "  hillock  of  rushes 
and  all  manner  of  weeds "  as  much  as  would  fill  a  cart,  "  it  had 
three  or  four  side  entrances  and  one  at  top ;  Mr.  Norgate  adds, 
'Hhe  man  saw  the  old  one  in  the  nest  through  the  top  hole, 
through  which  he  made  a  dash  with  his  hands;  the  otter  attempted 
to  make  her  escape  through  one  of  the  side  holes,  the  man  caught 
hold  of  the  otter's  tail,  the  otter  instantly  turned  round  and  bit 
the  man's  marsh-boot  quite  through."  The  nest  was  found  in 
cutting  the  reeds,  and  was  situate  in  the  centre  of  the  reed-bed, 
about  thirty  yards  from  the  water.  The  four  young  ones  which 
this  nest  contained  were  taken  alive  to  Mr.  Taylor,  of  Dilham, 
who  a  few  days  after  shot  a  female,  which  he  believes  to  have  been 
their  mother.  The  Hpveton  nest  from  which  No.  14  young  one  was 
brought  by  the  dog,  is  thus  described  by  the  broad-keeper,  Hewitt,  to 
the  Rev.  T.  J.  Blofeld,  to  whom  I  am  indebted  for  the  information ; 
it  "  was  placed  in  an  impenetrable  morass  on  the  top  of  what  we 
call  a  *  gnat-hill '  or  *  tussock,'  and  was  composed  of  little  more 
than  the  rough  herbage  of  the  gnat-hill  itself."  The  Ranworth 
keepers  speak  of  the  otter's  nest  as  a  heap  of  rough  stuff  collected 
together  in  a  reed-bed ;  Wright  has  twice  found  such  a  nest,  the 
last  time  four  years  ago.  Platford,  the  Barton  Broad  keeper,  speaks 
of  the  nest  as  a  lump  of  grass,  &c.,  on  a  hillock  or  *'  hover  "  near 
the  side  of  the  broad — from  such  a  nest  he  took  the  three  young 
ones,  No.  12.  He  h^  found  at  least  ten  such  nests  in  all,  two 
this  winter,  one  on  the  23rd  of  November,  which  was  destroyed  by 
the  water  rising  over  it,  and  another  about  the  same  time  in  a 
different  part  of  the  broad.  The  second  nest  he  found  when  reed- 
cutting,  it  was  on  what  he  calls  a  "hover,"  a  sort  of  island 
in  the  morass  which  rises  with  the  water,  and  is  so  favourite 
a  resort  of  the  otter  that  he  frequently  stops  in  passing  such  a 
spot  to  examine  it  for  one.  Thinking  there  might  be  an  otter 
inside  he  thrust  his  fork  into  it,  but  the  quantity  of  material  was 
so  great  as  to  prevent  the  fork  reaching  the  beast,  if  it  really  was 
inside  at  the  time.  The  nest,  which  was  still  quite  warm  inside, 
was  carefully  constructed  of  reeds,  and  lined  with  reed  tops  and 
"  champed "  stems.     Whether  any  of   these  ten  nests  may  have 


boon  simply  the  resort  of  an  otter  during  the  day  1  cannot  soy, 
Platford  ia  confident  auch  is  not  the  case,  and  it  is  evident  from  his 
having  fouml  one  actually  eontaini:^  young,  that  lie  is  acquainted 
with  the  appearance  of  the  genuine  nest.  I  have  never  heard  of 
this  form  of  nest  before,  and  should  it  be  peculiar  to  the  wot, 
reedy  tnargina  of  our  broads,  it  certainly  h  a  most  remarkable 
instance  of  the  iwwer  of  these  intelligent  animals  to  adapt  them- 
selves to  eireumBtatices,  and  reminds  ua  of  the  skill  and  intelligenc'a 
displayed  by  the  beaver  in  the  construction  of  its  "  lodge."  In  an 
account  of  the  ott*r,  printed  in  1C93,  it  ia  said  : — "  It  makes  ita 
den  very  admirably,  like  as  the  beaver  does,  with  wood  and  beams 
laid  across,"  and  old  writers  give  very  "  artificial "  accounts  of  its 
habitation ;  were  such  a  structure  known  to  them  as  that  described 
by  Mr.  Norgate  there  would  be  some  slight  foundation  for  these 
stories. 

The  weight  of  a  full-grown  ott«r  ia  from  14  lbs,  to  30,  or  even 
37  lbs. ;  a  male  killed  at  Eanworth,  in  January,  1871,  after  three 
weeks'  intense  frost,  altliough  in  a  very  emaciated  condition  and 
quite  empty,  weighed  30  lbs,,  ita  length  being  50J  inclies ;  a  male 
killed  in  March,  18C6,  weighed  30  Iha. ;  an  old  male  killed  on  tlie 
3rd  of  the  present  mouth,  by  young  Jfr.  Kinder,  at  Bowthorpe, 
weighed  37  lbs.,  being  48  inches  in  length  ;  thcso,  however,  are 
quite  ordinary  beasts  compared  with  one,  also  a  male,  taken  by 
the  Cai-marthen  otter  hounds  at  the  Cowen,  and  which  "  an  old 
aportaman  "  says  {Lnnd  and  Water,  vol.  ii,  p.  51)  he  saw  killed 
and  weighed  ;  the  weight  waa  50  lbs.  and  the  length  from  tip  to 
tail  66  inches !  The  adult  female  weighs  considerably  less  than 
the  male ;  the  weights  and  measures  of  an  adult  male  and  female, 
both  taken  at  the  same  season  of  the  year,  were  as  follows ; — 
mole,  weight  23  lbs.,  length  50  inches;  female,  16  lbs.  and  46 
inches,  A  young  mole  and  female,  probably  nine  months  old, 
weighed  and  measured  as  follows: — male,  9  lbs.  4  ozs.,  37^  inches; 
female,  9  11».  1  oe.,  and  36^  inches.  Tho  fur  of  the  otter  consists 
of  an  outer  coat  of  long  hair,  stiff  and  shining,  admirably  adapted 
for  passing  through  the  water  without  resistance,  and  an  under- 
coat of  tine,  soft  fur  (like  that  of  the  fur  seal,  which  supplies 
the  "aeaJ-ekin"  now  so  much  in  use)  equally  well  contrived  for 
its  purpose,  that  of  maintaining  animal  heat,  the  whole  forming 
fi  Vx'dutilul  water-proof  and  non-conducting  covering. 
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In  conclusion,  my  thanks  are  due  to  those  gentleman  whose 
names  I  have  mentioned  in  the  course  of  this  paper,  for  their 
kindness  in  supplying  me  with  much  valuable  information,  and  their 
forbearance  towards  a  troublesome  correspondent ;  also  to  the  bird- 
stuflfers  of  Norwich,  particularly  Mr.  Gunn  and  Mr.  Cole,  who 
have  given  me  every  assistance  and  information  in  their  power, 
and  kindly  afforded  me  many  opportunities  of  examining  in  the 
flesh  not  only  otters,  but  other  !N'orfolk  animals. 


ON  THE  EDIBLE  FUNGI  FOUND  IN  NORFOLK. 

By  Michael  Bbvbrlby,   M.D. 

Read  28th  January,  1873. 

I  HAVE  this  evening  to  present  to  the  Society  a  contribution 
towards  a  list  of  Edible  Fungi  found  in  Norfolk,  and  in  doing  so, 
I  propose  not  only  to  call  attention  to  these  fungi  in  particular, 
but  also  to  offer  some  remarks  on  edible  fungi  in  generaL 

In  many  European  countries  fungi  form  a  staple  article  of  food 
and  commerce,  and  they  are  eaten  either  in  the  fresh,  dried,  or 
preserved  state. 

In  this  country,  although  so  many  of  the  edible  species  exist, 
yet  comparatively  few  are  eaten  ;  this  is  explained  partly  by  igno- 
rance, and  where  ignorance  ends  prejudice  begins,  and  fortunately 
so,  for  whilst  such  a  want  of  knowledge  exists,  prejudice  and  fear 
are,  to  a  certain  extent,  the  best  safeguards  against  the  dangers 
which  unquestionably  surround  those  who,  in  many  instances,  eat 
*  mushrooms  and  toadstools '  without  any  definite  knowledge  of 
either. 

In  order  to  make  my  list  of  Norfolk  Edible  Fungi  as  complete 
as  possible,  I  wrote  to  several  members  of  our  Society  for  any 
particulars  they  could  give  me.  The  replies  I  obtained  were  mostly 
to  the  effect  that  the  writers  had  never  taken  up  the  study  of  fungi, 
and  were,  consequently,  ignorant  about  them.     One  gentleman  to 
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whom  we  nil  look  as  uur  botanioal  authority,  wrote,  in  answer  to 
luy  letter,  as  follows  : — 

"  I  am  Bon^- 1  can  give  you  no  help  about  the  Eungi-  I  have  not  studied 
Uiem,  and  as  I  have  found  genuine  niuiilirooios  very  plenUfid,  and  very  cheap 
in  Norwich,  I  have  carefully  avoided  hazardous  experiments.  If  I  had  time, 
I  should  much  like  to  go  in  for  them  aa  a  study." 

I  mention  these  oircumBtances,  and  quote  thia  letter,  simply  to 
illustrate,  from  amongst  oursalvoa,  the  truth  of  the  statement, 
that  a  want  of  knowledge,  coupled  with  prejudice,  and  thunco  a 
wholesome  foar,  are  the  reasons  why,  with  us,  in  oontradistiaction 
to  OUT  Continentel  neighbours,  eaculeut  fungi  do  not  form  an 
important  article  of  food  and  conmierce. 

I  remember  being  particularly  strack  with  the  large  quantities 
of  fresh  fungi  in  the  markets  of  Borne,  Naples,  and  Venice,  in  the 
autumn  of  1869.  In  those  cities  are  inspectors,  whose  duty  it  is 
to  Gee  that  the  fut^  offered  for  salo  are  not  only  of  the  species 
considerei!  by  them  to  be  esculent,  but  also  that  they  ar«  all  per- 
fectly fresh,  and  fit  for  human  food.  J  am  not  so  well  vereed,  ns 
perhaps  I  ought  to  be,  in  the  details  of  our  recent  Sanitary  Acts, 
and  therefore  I  am  not  aware  if  any  special  provision  has  been 
made  in  them  to  secure  to  ua  the  same  advantage  and  immunity 
(enjoyed  by  tlie  Italians.  Is  it  expected  or  required  of  our  future 
medical  officers  of  health,  that  they  should  possess  a  practical 
knowledge  of  fungologyl  It  is  to  be  hoped  that  our  far-seeing 
legislators  have  not  omitted  this,  as  such  a  requirement  would  not 
only  have  the  effect  of  leading  medical  men,  in  their  student  life, 
to  become  acquainted  with  a  branch  of  botany  at  present  almost 
entirely  neglected,  but  would  also,  to  a  certain  extent,  he  the  means 
of  giving  confidence  to  the  public,  by  securing  that  the  fungi 
exposed  for  sale,  if  not  strictly  common  mushrooms,  were,  at  all 
events,  fit  for  human  food,  and  thus  a  step  would  be  gmned  towards 
doing  away  with  the  ignorance  and  prejudice  now  surrounding  the 
subject 

In  Badhom's  work  on  esculent  fiingi  are  some  curious  statements 
as  to  the  consumption  of  fungi  in  Italy.  He  says  that  in  Borne 
itself  the  commereial  value  of  fresh  and  dried  fungi  averaged 
annually  £4000.  Eome,  at  that  time,  {i.e.,  26  years  since,)  had 
only  1 50,000  inhabitants,  and  ■'  what "  he  says,  "  must  Iw.'  thi-  net 
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receipts  of  all  the  other  market  places  of  the  Italian  States,  if  this 
result  obtains  in  Eome  only.** 

How  are  edible  to  be  distinguished  from  poisonous  fungi  1  So 
fSar  as  I  have  been  able  to  learn,  the  only  real  way  of  distinguishing 
an  edible  from  a  poisonous  fungus,  is  by  finding  out  the  species  to 
which  it  belongs.  In  botanical  works  we  find  laid  down  for  our 
guidance  certain  rules,  but  they  have  all  exceptions,  more  or  less, 
and  are  not  absolute.     I  will  name  some  of  them. 


EDIBLE 


V. 


POISONOUS. 


Edible  mushrooms  are  said  for  the       Poisonous  mushrooms,  on  the"'con- 


mostpart 

1.  To  grow  in  solitary  and  airy 
places. 

2.  Coiowr,  generally  white  or  browU' 

ish. 

3.  Fleshy  compact  and  brittle. 

4.  Do  not  change  colour  when  cut, 
or  from  exposure  to  air. 

6.  Juice,  generally  watery. 

6.  0<£<mr,  agreeable. 

7.  Taste,  neither  bitter,  acrid,  nor 
astringent. 

8.  Insects  will  eat  them. 


trary,  generally  grow 

1.  In  clusters,  in  woods,  and  damp 
places. 

2.  Colour,  usually  bright. 

3.  Flesh,  tough  and  watery. 

4.  Do  change  colour  when  cut, 
brown,  green,  or  blue. 

5.  Juice,  generally  nulky. 

6.  Odour,  genendly  disagreeable 
and  powerful. 

7.  TcLste,  acrid,  bitter,  and  astrin- 
gent. 

8.  Insects  will  not  eat  them. 


9.  Qenerallyfreefromspotsorscales.        9.  Often  scaly  or  spotted. 


These  rules,  useful  to  a  certain  extent  for  diagnosis,  are  most  of 
them  open  to  exceptions,  as  will  be  seen  by  some  of  the  species  to 
which  I  shall  allude  this  evening.  The  only  general  rule  is,  that 
if  a  fungus  tastes  hot,  and  has  a  disagreeable  aroma,  it  is  unsafe  to 
eat  it,  as  it  is  most  likely  poisonous ;  i^  however,  it  has  a  delicious 
flavour,  and  an  agreeable  aroma,  it  is  safe  and  edible.  The  excep- 
tions to  this  rule  are  very  rare. 

Mr.  Worthington  Smith,  in  his  popular  and  excellent  little  book 
on  *  mushrooms  and  toadstools,'  of  which  I  have  made  great  use  in 
arranging  these  notes,  says,  that  no  one  can  be  a  sure  guide  to 
others  who  is  not  himself  a  regular  fungus  eater,  and  that  no 
descriptions  can  be  of  value,  nor  drawings  of  use,  imless  they  are 
made,  with  the  greatest  care,  from  the  objects  themselves.  To  this 
end  he  has  published  two  charts,  known  to  most  of  you,  and  one 
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of  which,  containing  twBnty-nino  edible  fungi,  I  hayo  brought  tliie 
evening,  to  illustrato  some  of  the  species  fuuml  in  this  county. 

Writing  on  the  subject  of  mushroom  poisoning,  my  friend,  Mr. 
Amyot,  states,  in  a  letter  to  the  local  papers  of  December  4th, 
1871— 

"  I  would  notice  the  process  by  wbich,  on  the  authority  of  M.  Gerard, 
almost  any  kind  ot  mmhroom  may  be  deprived  of  Its  dimgerous  iitialitios. 
He  directs  tbat  the  caps  should  be  cut  into  four  or  eiylit  pieces,  according  to 
size,  and  soalied  in  weak  vinegar  and  water,  one  tablespoonful  to  the  pint, 
for  two  hoQiB ;  they  should  then  be  taken  out  and  washed  with  ^ilenty  of 
cold  water ;  they  are  next  to  he  put  into  cold  water,  and  Imiled  for  twenty 
mmutes,  again  washed  with  cold  water,  wiped  and  dried,  and  then  cooked 
according  to  taate.  Thus  prepared,  M.  Qerard  and  bis  family  have  eaten 
the  most  poisonous  kinds  with  impunity ;  and  whilst  strongly  advising  that 
no  rash  experiments  should  be  tried,  I  may  express  my  opinion  that  acci- 
dents would  be  avoided,  if  all  mushrooms  commonly  oaten  were  treated  in 
this  way,  for  the  deleterious  principle,  amamlitie,  is  extremolj  soluble  in 
water,  and  eould  hardly  fail  to  be  removed  by  such  a  process,  so  that  a 
mistake  in  the  selection  of  species,  or  the  use  of  one  reputed  wholeaome,  but 
grown  or  gathered  in  an  unhealthy  condition,  would  be  attended  by  no  ill 
result."— T.  E.  A. 

The  differences  observed  in  the  effects  of  the  same  speciea  on 
diiferent  iDdividuaU,  together  with  the  fact  that  in  France,  Kusaia, 
and  other  countries,  fungi  are  eaten  which  by  ua  are  regarded  as 
poisoDous,  as  also  that  the  common  mushroom  (Ayaricus  campes- 
ti-ifi)  so  exclusively  popular  with  us,  is  rejected  in  Italy,  are 
conflicting  points,  whiuh  can  only  be  reconciled  by  differences  of 
soil,  site,  climate,  and  manner  of  cooking,  and  also,  perhaps,  by 
some  peculiar  idiosyncrasies  of  those  who  eat  them.  But  although 
the  common  mushroom  may  vary  in  ita  wholesomeneas  in  different 
countries  and  soils,  there  are  other  fungi  -which  do  not  offer  these 
differences,  but  are,  authorities  (Berkeley  and  Ijadham)  inform  us,  in 
every  respect  just  fla  wholesome  when  growing  in  this  country 
where  they  are  not  eaten,  as  in  those  in  which  they  form  a  staple 
article  of  diet ;  and  it  is  more  especially  to  some  of  these  that  I 
wish  to  draw  your  attention.  Agarieus  procerufi,  pmnutue,  fugipeg, 
yon  will  sec,  for  example,  duly  recorded  in  my  Norfolk  list ;  by  ns 
they  ore  eschewed — by  the  Finnch  and  Italians  they  are  largely 
eaten.  The  same  remarks  apply  to  Fishtlmi  hepulk-a,  Boletus 
Filulii',  and  Canthardhm  rAbm-iug^  whose  edible  virtries,  you  will 
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see,  are  certified   by    Messrs.   Plowright,  Trimmer,  Miles,   and 
myself. 

I  will  conclude  what  I  have  to  say  on  this  part  of  my  sabject 
by  a  quotation  from  Badham.  Speaking  of  the  dangerous  indi- 
viduals which  exist  in  the  family  of  the  fungi,  he  says,  "  We 
shoiUd  apply  the  same  rules  of  discrimination  here  as  elsewhere ; 
have  we  not  picked  potatoes  for  our  table  out  of  the  deadly  femily 
of  Solana  f  selected  with  care  the  garden  from  the  fool's  parsley  ? 
and  do  we  not  pickle  gherkins,  notwithstanding  their  afl^ity  to 
the  Elaterium  momordicum,  which  would  poison  us  were  we  to 
eat  it  ?  Ought  we  not,  rather,  in  a  matter  of  such  importance,  to 
apply  ourselves  to  the  task  of  discriminating  them  accurately,  than 
permit  idle  rumours  of  its  impracticability,  or  even  of  real  difi&culty, 
to  deter  us  from  the  undertaking?  Assuredly  nature,  who  has 
given  to  brutes  an  instinct  by  which  to  select  their  aliment,  has 
not  left  man  without  a  discriminative  power  to  do  the  same  with 
equal  certainty :  nor  does  he  use  his  privileges  to  their  full,  nor 
employ  his  senses  as  he  might,  when  he  suffers  himself  to  be 
surpassed  by  the  brute  animals  in  their  diagnosis  of  food." 

As  to  properties,  fungi  may  be  divided  into  edible,  medicinal, 
and  poisonous,  and  it  is  to  the  first  alone  I  confine  my  remarks. 

Being  so  highly  nitrogenous,  and  containing  so  large  a  pro- 
portion of  phosphates,  fungi,  if  edible,  are  highly  nutritious.  I 
have  already  stated  that  in  Southern  Europe  they  are  very  largely 
consumed,  and  Berkeley  states  that  many  savage  tribes,  the 
Fuegians  for  instance,  adopt  certain  species  as  their  staple  food 
during  many  months. 

In  this  country  what  is  called  the  common  mushroom  {Agaricus 
campestris),  and  the  horse  mushroom  (Agarictis  arvensis),  the 
champignon  (Marasmius  oreades),  the  morel  {Morcliella  esculenta)^ 
and  the  truffle  {Tuber  cibanvm),  are  the  fungi  which  are  almost 
exclusively  eaten  by  either  the  public  or  the  epicure  ;  but  besides 
these  there  are  others  growing  in  this  county  which  are  not  only 
edible,  but  which  if  better  known  would  soon  be  highly  esteemed, 
not  only  as  luxuries,  but  as  valuable  food. 

Mr.  W.  Smith  figures  in  his  chart  twenty-nine  varieties,  of 
which  he  says,  "  all  and  every  one  are  delicious  objects  of  food, 
full  of  aroma  and  flavour,  most  of  them  abundant,  and  easily 
recognisable  when  seen."     Dr.  Badham  enumerates  thirty  species 
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I  whose  edftlft  virtues  had  been  proved  by  iiiroself  ftnd  his  frionds. 

■Tou  will  &nA  in  my  list  no  less  tlinn  tbii'ty-five  species  or  varietieB 

■growing  in  Norfolk,  of  which  Mr.  W.  C.  Cooke  contributes  twenty- 

f  four,  Mr,  Plowri^ht,  of   Lynn,  seventeen,  these,  together  with 

information  obtained  from  tlie  Itev.  Kirby  Trimmer,  Mr.  Mills,  of 

Fakenham,  Dr.  Crowfoot,  of  Bucclea,  together  with  some  notea  of 

my  own,  constitute  the  list  which  I  present  as  a  nucleus  of  what 

,  trill  doubtless  soon  be  more  extended,  and  hence  more  usefiiL 

Lady  Stracey,  whose  knowledge  of  Uritish  fungi  is  oonsiderahle, 
has  very  kindly  lent  me  her  collection  of  drawings  of  fungi  taken 
fii^m  nature  ;  this  I  have  brought  this  evening  to  show  you,  there 
i  many  edible  varieties  amongat  them.  I  r^jret  that  want  of 
time  has  prevented  my  accepting  her  Ladyship's  oflei  of  enabling 
I  see  the  manuBcript  deacriptiona  ami  drawings  of  fungi  made 
ly  tho  late  Mr.  Ward,  of  Salhouse,  which  I  believe  is  the  very  beet 
vt  its  kind.  I  will  now  proceed  briefly  to  consider  the  individual 
bngi  apecihcd  in  my  list,  commencing  with  the  genus  Agarieut, 
of  which  no  less  than  fifteen  edible  apeciea  and  two  varieties  grow 
in  this  county,  ten  of  which  you  will  find  figured  in  Smith's  chart. 
The  meadow  mushroom  {Agarieiia  eajnpeatriK)  is  tho  fungus 
.almost  exclusively  eaten  by  the  general  public  in  this  country.  A 
writer  in  the  Avierican  World  of  Seieitee  gives  the  following 
eoneise  account  of  the  diiferenoo  between  the  edible  mushroom 
'Hid  tho  poisonous  fiingi  resembling  it.  First  and  foremoat,  the 
I  umshroom  (A.e.)  ia  invariably  found  among  grass,  in  rich 
opeu  posturetj,  and  never  in  or  about  slumps  or  in  woods. 

Many  coses  of  poisoning  have  occurred  owing  to  the  supposod 
mushroom  being  gathered  from  stumps  or  in  woods.  It  ia  true 
there  is  a  certain  variety  of  A.c.  found  in  woods  and  woody  places 
:{A.  ealuicdlu),  but  as  fat  aa  amateurs  are  concerned  it  is  best  left 
Idone. 

A  second  very  good  point  is  the  peculiar  intense  purple  colour  of 
he  spores — the  ripe,  fully-matured  mushroom  derives  tho  uitenso 
purple  brown  colour  of  ite  gilla  from  the  innumerable  number  of 
these  Bpoi'es.  To  see  theao  and  to  become  acquainted  with  their 
peculiar  colour,  remove  the  stem  from  the  mushroom,  lay  the 
Upper  portion  with  the  gills  lowermost  on  a  sheet  of  writing  paperi 
in  a  few  hours  the  spores  will  be  deposited  in  a  thick,  dark,  im- 
palpable powder.     Somutiniea  tho  top  Li  wliite  and  soft  like  kid 
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leather,  at  other  times  it  is  dark  brown  and  scaly,  its  gills  do  not 
touch  the  stem  and  the  top  has  an  overlapping  edge. 

Although  consumed  so  largely  by  us  in  this  country  this  fiingas 
is,  as  I  think  I  have  before  said,  not  appreciated  in  Italy.  I  have 
noticed  its  absence  from  the  market-places  of  Eome,  Naples,  and 
Venice,  whilst  other  fungi  were  in  abundance. 

The  ketchup  made  from  this  mushroom  is  generally  considered 
to  be  the  best,  although  Smith  says  that  in  Covent  Garden  the 
horse  mushroom  (A,  arvensis)  is  almost  exclusively  sold  for  this 
purpose.  Mr.  Smith  also  states  that  cows  will  eat  the  meadow 
mushroom,  if  so  its  mysterious  disappearance  may  often  be  due  to 
bovine  rather  than  to  human  marauders.  Two  varieties  of  A,c. 
are  down  in  my  Hst  (1)  A.  pratentnSy  on  the  authority  of  Mr. 
Trimmer,  and  (2)  A,  rufescens,  on  that  of  Mr.  Plowright. 

A,  pi'aiensis  diflfers  from  campestris  in  having  hairs  on  the  top 
of  it,  and  its  flesh  being  of  a  reddish  colour,  it  is  said  to  equal  if 
not  exceed  Ax,  in  piquancy  and  excellence. 

A.  i-ufescens,  Cook  describes  as  a  "  distinct  variety,  whose  flesh 
turns  of  a  bright  red  when  bruised,  the  gills  being  at  first  white." 
Mr.  Plowright  certifies  to  its  edible  virtues. 

The  horse  mushroom  {A,  arvensis)  diflfers  from  campestris  (1)  in 
the  large  size  to  which  it  often  attains,  (2)  when  bruised  it  turns 
yellow,  (3)  the  gills  are  not  pink  but  of  a  brownish-white. 
Although  inferior  in  esculency  to  A.  campestris  it  yields  a  large 
quantity  of  ketchup,  and  meets  with  a  ready  sale  in  the  London 
markets.    Smith  says  he  once  saw  a  sheep  eating  this  mushroom. 

Agaricus  ruhesceiis,  Messrs.  Crowfoot,  Plowright,  and  Miles 
report  on  the  red-fleshed  mushroom.  Smith  says  of  it,  "  I  well 
know  it  to  be  dehcious  and  perfectly  wholesome,  as  I  have  not 
only  eaten  it  myself  but  I  have  known  it  to  be  largely  eaten  by 
many  amateurs."  Mr.  Plowright  also  reports  well  of  its  esculent 
virtues.  You  will  see  it  !No.  1  on  the  chart,  with  its  warty  pileus, 
white  gills  and  well  marked  ring. 

Agaricus  strobiUformis,  the  fir-coloured  mushroom,  is  of  rare 
occurrence.  Mr.  Plowright  includes  it  in  the  Norfolk  list.  In 
Smith's  chart  it  is  No.  10,  distinguished  by  its  scales  on  the  top 
like  a  fir  cone. 

Agaricus  procerus,  the  parasol  mushroom ;  a  beautiful  and 
delicate   looking    fungus,  growing   mostly  in   hedge   banks   and 
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j)astures  in  autumn ;  in  high  esteem  in  Italy  and  in  France. 
Paulet  says  of  it,  "  EUe  est  d'un  saveur  tres  agr^able,  et  d'une 
chair  tendre  tres  delicate  et  trbs  bonne  h>  manger.  Les  amateurs  la 
prefereut  meme  au  champignon  de  couch  e  com  me  ayant  une  chaire 
fine  et  etant  heucoup  plus  16g^re  sur  Testomac.'*  My  correspondent, 
Mr.  Mills,  of  Fakenham,  does  not  quite  subscribe  to  this  account, 
and  says,  "I  do  not  like  it  at  all  when  cooked ;"  he  has  found  fine 
specimens  of  it  at  Fakenham.  Messrs.  Plowright  and  Amyot, 
however,  speak  well  of  it.  I  have  never  eaten  it.  It  is  marked 
1 4  on  Smith's  chart ;  "  it  has  a  scaly  top,  a  spotted,  bulbous  stem, 
and  a  ring  which  will  move  up  and  down." 

Agarkus  gamhosns,  the  St.  George's  mushroom,  19  on  the  chart, 
comes  up  near  St.  George's  day  in  the  spring ;  said  to  be  "  a 
rare  delicacy."  Mr.  Plowright  is  the  only  one  of  my  Norfolk 
correspondents  who  has  ever  eaten  it. 

Agaricus  osfreatus,  the  oyster  mushroom,  grows  chiefly  on  trees, 
such  as  the  elm,  poplar,  ash,  willow.  Although  edible,  Smith  says, 
"  a  taste  for  this  fungus  has  to  be  acquired,  and  is  not  of  much 
value  for  culinary  purposes." 

AgariciLS  nebularis,  so  named  from  its  cloudy,  grey  top,  grows 
in  woods  in  moist  places.  M>.  Amyot  says  it  is  not  worth  eating, 
Smith  says  it  is — who  shall  decide  when  mycologists  disagree  ? 

Agariciis  prunulvs,  plum  mushroom,  known  by  its  ringless 
stem  and  pink  gills  running  down  it,  and  by  its  mealy  smell ; 
said  to  be  "  whether  boiled,  stewed,  or  however  prepared,  a  most 
delicious  morsel." 

Agaricus  personafvs,  lilac-stemmed  mushroom,  is  a  rare  species, 
named,  however,  as  growing  in  Norfolk  by  Messrs.  Plowright 
and  Cooke. 

There  are  five  other  esculent  agarics  down  in  my  list,  but  as  they 
are  of  less  frequent  occurrence  than  those  already  named,  I  will 
not  detain  you  by  any  description  of  them,  but  will  finish  what  I 
have  to  say  about  the  genus  agaricus  by  referring  to  one  species 
which  is  said  by  Beidham  and  Worthington  Smith  to  be  esculent, 
but  which,  on  the  contrary,  is  highly  dangerous,  and  has  of  late 
proved  fatal  in  the  Eastern  Counties,  I  allude  to  Agaricus 
vaginntus.  I  cannot  do  better  than  quote  what  my  friend 
Mr.  Amyot  has  written  concerning  it,  apropos  of  a  case  of  poison- 
ing from  its  use  : — "  Through  the  kindness  of  two  friends  residing 
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at  Stamford,  I  have  received  specimens  of  the  fimgi  which 
proved  fatal  to  the  late  Mr.  Welch,  and  from  the  iU  effects  of 
which  a  lady  who  also  ate  them,  very  nearly  lost  her  life. 

"  It  jis  not  the  Amanita  muscaria,  or  Fly  agaric,  as  it  was  said  to 

be,  but  the  Amanita  vaginata,  a  species  of  far  less  suspicious 

appearance,  and  one  possessing  no  disagreeable  smell,  nor  other 

characteristics  of  its  dangerous  qualities.     It  is  extremely  common 

in  most  places,  and  shares  the  popular  name  of  umbrella,  with  fifty 

other  kinds ;  moreover,  it  is  said  to  be  wholesome,  in  many  popular 

books  on  mushrooms,  and  one  great  object  of  my  writing  is  to 

request  the  possessors  of  such  works  at  once  to  correct  the  blunder 

in  their  copies,  and  thus  to  prevent  mischief  to  those  ii^to  whose 

hands  they  may  fall.     Mr.  W.  Smith,  in  the  little  book  which 

accompanies  his  admirable   charts,  says  thus,  *A  very   common 

species  of  Amanitay  *'  agaricus  vaginatuSy"  said  to  be  ^culent,  and 

eaten  by  Mr.  Penrose,  I  have  not  tried.'     Let  me  hope  he  will  not 

try  it. 

"  Dr.  Badham,  in  his  Esculent  Funguses  of  England,  singles 
out  this  species  as  ^^e  esculent  species  of  AmanitUy  and  at  page  129 
enlarges  on  its  excellence.  He  also  quotes  the  following  strong 
recommendation  of  it  from  De  CandoUe — *La  concoumele  grise 
f Agaricus  vaginatus)  est  une  des  esp^ces  les  plus  delicates  et  les 
plus  surs  h,  manger.*  In  the  British  Fungi,  by  Mr.  Cooke, 
however,  due  caution  is  given  as  to  the  danger  of  eating  this 
species,  which,  he  remarks,  "  has  not  only  enjoyed  the  reputation 
of  being  esculent,  but  also  of  being  poisonous." 

Prepared  after  Gerard's  plan,  already  described,  my  friend  Mr. 
Amyot  writes,  "  I  did  prepare  it,  cook  it,  and  taste  it,  after  the 
fatal  accident  at  Stamford ;  it  appeared  to  me  to  have  no  attrac- 
tions for  table  besides  being  dangerous." 

Boletus  Edrdis,  Edible  table  mushroom.  A  large,  thick, 
smooth  fungus,  of  a  brownish  or  blackish  colour,  with  white  or 
greenish  tubes,  aiid  a  reticulated  stem,  growing  in  woods.  I 
noticed  this  fungus  was  extremely  common  in  the  Italian  markets, 
apparently  taking  the  place  of  the  A,  campestris  with  us.  I  have 
myself  tasted  young  Boletuses,  and  can  testily  to  their  excellence, 
as  also  do  Messrs.  Plowright  and  Crowfoot. 

Dr.  Cufie  writes,  in  a  recent  number  of  the  British  Medical 
Jownalj  "  I  have  gathered  bushels  at  a  time  of  the  Boletus  ediilis, 


iu  a  fir  plnntation  where,  apjiivrenlly,  no  ntlier  vegetable  life  would 
grow  but  the  tree  itself.  The  variety  is  most  ildicioiid,  w]ual,  (to 
my  mind)  if  not  superior  to  Agarkiu  rumpeetrig. 

Marn«miu»  oreadt*.  Fairy  ring  champignon.  The  last  named 
fungus,  the  Boletus,  waa  of  wood  or  forest  growth — tJiU  naiwr  !s. 
It  IB,  in  my  experience,  the  most  common  roudeide  musliroom,  but 
it  gro^TS  in  pastures  and  parks,  eren  in  Hyde  Park,  in  Bailhani's 
tima  Everybody  knows  the  fairy  rings,  but  few  know  that  moat 
of  them  are  formed  by  fungi,  which  are,  whether  in  the  fresh  or 
driod  state,  (to  use  Smith's  words,)  "so  esquisitely  rich  and  de- 
licious in  flavour,  that  no  recommendation  can  be  too  strong  for 
them."  Mp.  Berkeley  says  of  it,  "it  is  the  very  best  of  all  our 
fnngi."  I  have  eaten  these  champignons  fresh,  dried,  and  in 
powder,  and  can  fully  endorse  all  the  almve-naroed  authorities  say 
of  them. 

Mr.  John  Henry  Gumey,  in  a  letter  to  me,  speaka  of  an  excellent 
pickie  compobed  of  the  "Fairy  Ring  Fungus;"  aud  Mr.  Miles 
says,  *'  I  think  highly  of  thom,  fried  or  stewed — I  have  also  dried 
and  preserved  thom." 

The  champignons  may  be  dried,  which  is  very  cosily  done  by 
the  exposure  of  a  few  days  to  the  aiv,  nnd  they  will  keep  for  years, 
stili  retaining  their  aroma.  Mr.  Amyot  first  introduced  them  to 
me  in  a  powdered  condition,  in  wliich  state  they  make  an  excellent 
condiment,  and  appear  to  impart  as  much  flavour  to  a  dish  as  iu 
their  Iresh  state. 

You  will  see  depicted  at  fig.  38  the  Marasmkw  oreades;  it  must 
be  distii^uished  from  the  &lso  champignon,  Marasnihia  arena, 
whiuh  is  poisonous,  and  as  you  will  see  in  Mr.  Smith's  book,  who 
relates  that  he  once  poisoned  himself  with  it  in  Bedfordshire^  having 
gathered  in  the  dark  some  of  both  species. 

The  tnte  cham/iignott  has  a  smooth,  convex,  sub-umbonate,  sinuate 
pileus,  tough  and  wrinkled,  cream  coloured,  with  gills  far  apart,  and 
of  the  same  colour  as  the  pileus—never  grows  in  woods — stem  solid, 
twisted,  and  very  tough,  whitish— no  hairs  at  base. 

TTie  Jal'e  ehatnfii'jjum,  on  the  other  liand,  is  more  slender,  pileus 
depressed  and  fragile,  especially  when  moist^gills  dark,  and  closer 
set — stem  has  downy  hairs,  and  is  hollow — often  grows  in  woods. 

Mm-ckella  eaculanta.  The  morel.  Mr.  Crowfoot  mports  morels 
08  rare  about  Bcccloe,  but  that  he  lias  seen  them  at  Gilling- 
II  2 
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ham  and  Shipmeadow.  I  have  found  them  in  my  father's  orchard 
at  Seething.  Mr.  Amyot  finds  them  around  Diss.  Mr.  Trimmer 
says,  "  several  greengrocers  of  Norwich  have  informed  me  that 
they  are  seldom  able  to  meet  with  a  demand  for  morels,  and  that 
it  ends  in  their  having  to  make  them  into  ketchup  for  their  own 
use,  but  that  when  they  have  an  opportunity  of  sending  them  to 
London,  they  get  a  good  price  for  them."  He  further  says,  that  he 
has  seen  exposed  for  sale,  in  Norwich  market,  Pohjphoriis  frondosvs, 
on  three  occasions,  at  long  intervals,  under  the  name  of  morels — 
the  price  asked  was  from  6d.  to  Is.  6d.,  according  to  size.  I  need 
not  remark  on  their  well-known  esculency. 

Lycoperdon  giganteum.  Giant  Puff  BalL  Edible  proper- 
ties testified  to  by  Messrs.  Plowright,  Amyot,  Crowfoot,  Miles, 
and,  I  may  add,  myself.  Mr.  Miles  writes,  "  Puff  Balls,  both  giant 
and  small,  I  have  fried  and  eaten ;  they  are  good — the  giant,  when 
sliced  about  half-an  inch  thick,  and  fried,  resembles  an  omelette — 
the  small  sort  are  more  like  the  common  mushroom." 

Helvella  crispa.  Curved  helvella.  This,  with  H,  lacunom, 
resembles  morel  in  flavour,  neither  can  be  mistaken  for  any  other 
fungus — they  grow  in  woods,  or  on  stumps  of  trees. 

Cantharellus  ciharius.  Chan tarelle— distinguished  by  its  very 
yellow  colour,  and  irregularly  lobed  pileus,  and  sweet  "apricot" 
scent — mentioned  by  Messrs.  Plowright,  Trimmer,  Miles,  and 
Crowfoot.  According  to  Badham,  the  fungus  especially  esteemed 
by  the  freemasons,  who,  he  adds,  "  keep  the  secret  of  its  excellence." 

Fistulina  hepaiica.  Liver  fungus.  Grows  generally  from 
the  oak,  but  sometimes  from  the  chestnut,  from  the  branches  of 
which  it  projects,  a  curious  dark  red  mass,  somewhat  resembling 
liver — hence  the  specific  name.  It  varies  in  size  from  one  ounce 
to  many  pounds.  Mr.  Berkeley  names  one  weighing  thirty  pounds. 
I  have  seen  them  of  enormous  size  growing  from  the  oaks  in 
Seething  Park.  I  have  never  tested  its  edible  properties,  nor  have 
any  of  my  correspondents,  except  Mr.  Plowright,  who  says,  "jPw/. 
Hept  I  have  never  been  able  to  relish."  Smith,  however,  says, 
"  it  is  truly  a  vegetable  beefsteak,  for  the  taste  resembles  meat  in  a 
remarkable  wanner."  Badham  says,  "  Shoeffer  calls  it  "  the  poor 
man's  fungus,"  ^^  Fungus  pauperibns  esculentiis"  and  it  deserves 
the  epithet,  if  we  look  to  its  abundance,  which  makes  it  an  acqui- 
sition to  the  labouring  classes  wherever  it  is  known  ;  but  that  it  is 
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in  aiiy  uth<.>r  senBtj  litteil  for  tlni  puor,  or  in  ht-  oatMi  by  tUosu  uiJy 
who  can  ptirclia.%  no  other  food,  is  wbat  I  cannot  anbacribe  to. 
No  fiiugue  yields  a  ticber  gfnvy,  and  though  rather  tough,  when 
grilled,  it  ia  soiiruply  to  ho  distinguished  from  broiled  meat. 

Hijdniim  repandum.  Spinu-bearing  mushroom,  Haa  be4-n 
found  in  Norfolk,  by  Mr.  Trimmer,  but  i§  not  named  hy  Messrs. 
Plowright  or  Oooke  in  the  lista  they  have  kindly  sent  me.  Eoquoa 
says  of  it,  "the  generul  use  made  of  this  fiingns  throughout 
France,  Italy  and  Gcrmonj,  knives  no  <lonbt  as  lo  its  good  qunliticj;. 
It  may  hu  known  hy  its  irregular  tanmy  pileUB,  with  njiinet  on  its 
under  surface,  these  latter  being  cliaracteriatic. 

Polypmtu  giijante.ut  el  friniilimmi.  Nnmod  by  Messrs.  Trimmer 
and  Cooke,  the  latter  by  Mr.  Trimmer  as  being  sold  in  the  Norwich 
Market  Place  as  morels — this  I  have  |>reviou:^ly  alluded  to.  The 
Hpociesarenot  included  iu  Smith'achart  or  book,  they  are  better  known 
on  the  Continent  than  in  JjigUnd,  where  they  are  rare.     (Badham.) 

HyijrnphoTitu  vii-ffinem.  White  viscid  mushroom.  Is  common 
enough,  aa  is  also  If.  prateims;  they  grow  in  the  autumn  on 
paelureH  and  lawns — small,  whit«,  and  waxy — esculent  when  &'esh. 

Luetariiia  dfUeioKua,  Orange  milk  ntuahroom.  This  mush- 
room, with  snch  a  charmingly  suggeBtive  name,  grows  in  fir 
plantations ;  when  brdsed,  it  exudes  orange  coloured  pieces,  which 
beuorae  green  on  exposure  to  air,  and  by  this  is  distinguished  from 
othur  and  poisonous  varieties,  whose  juice  ia  white,  and  is  not 
changed  by  exposure.  Sir  James  Smith  says,  "  it  fully  deserves 
its  name,  being  the  most  delicious  musliroom  known."  Afessrs. 
Cooke,  PlowTight,  and  Trimmer,  include  it  in  their  lists,  and  Mr. 
Plowright  praisea  its  edible  qualities. 

Coprhiiin  c«tnatu.».  Tlie  maned  mushroom  was,  I  believe, 
exhibited  at  a  recent  meeting  by  Mr.  Southwell.  Owing  to  its 
cylindrical  rampanulate  pileus,  of  a  beautiful  white  colour  when 
fresh,  (and  iu  this  stoto  nlone  is  it  edible,)  it  cannot  he  well  mia- 
taken.     As  to  esculeiicy,  Mr.  Smith  is  loud  in  its  praises, 

Clavaria  vcrmifulata.  Candle  cinvaria,  is  mentioned  only  by 
Sir.  Cooke.  It  grows  in  white  bundles,  and,  says  Smith,  "  when 
cleaned  and  stowed,  or  broiled,  will  form  a  novel  and  lasty  adjunct 
to  any  dish,  and  when  once  tried,  will  he  eagerly  souglit  for  in 
future." 

llie  two  last  on  my  list  an— 
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Pedza  venosa  ef  acetabulitm,  reported  by  Messrs.  Cooke  and 
Plowright,  Norfolk  specimens.  I  do  not  know  them,  nor  are  they 
contained  in  Smith's  list.  Mr.  Plowright  writes,  "  Dr.  Bell,  of 
Hereford,  states  that  he  has  eaten  them  several  times  this  spring — 
the  powerful  odour  of  nitric  acid  was,  however,  sufficient  to  deter 
me."  Badham  says  of  them,  "  they  are  not  to  be  despised  when 
one  cannot  get  better,  nor  to  be  eaten  when  one  can."  Thus  they 
may  be  put  down  low  in  the  esculent  list..  I  have  placed  iHiem 
last  in  mine. 

I  cannot  conclude  my  paper  without  quoting  the  following 
remarks  from  Badham.  After  describing  an  Italian  mycological 
tour,  he  says,  "  But  not  only  in  Italy,  in  our  own  country  also,  the 
collector  in  mycology  will  have  to  traverse  much  beautiful  and 
diversified  scenery ;  amid  woods,  greenswards,  and  winding  lanes, 
rich  meadows,  healthy  commons,  open  downs,  the  nodding  hop 
grove,  and  the  mountain  sheep  path — and  all  shone  upon  by  an 
autumnal  sunset,  as  compared  with  Southern  climes,  *  obscurely 
bright,'  and  unpreceded  by  that  beautiful  rosy  tint  which  bathes 
the  whole  landscape  in  Italy,  but  with  a  far  finer  background  of 
clouds  to  reflect  its  departed  glories,  and  throughout  all  this  range 
of  scenery,  he  will  never  hunt  in  vain.  In  such  rambles  he  will 
see,  what  I  have  this  autumn  myself  witnessed,  whole  hundred- 
weights of  rich,  wholesome  diet,  rotting  under  trees,  woods  teeming 
with  food,  and  not  one  hand  to  gather  it,  and  this,  perhaps,  in  the 
midst  of  potato  blight,  poverty,  and  all  manner  of  privations,  and 
public  prayers  against  imminent  famine. 

"  I  have  indeed  grieved  when  I  reflected  on  the  straitened  con- 
dition of  the  lower  orders,  to  see  pounds  innumerable  of  extempore 
beefsteaks  growing  on  our  oaks,  in  the  shape  of  Fistulina  hepatica, 
and  Agancus  fusipes  to  pickle,  in  clusters  under  them.  Puff  balls, 
which  some  of  our  friends  have  not  inaptly  compared  to  sweet-bread 
for  the  rich  delicacy  of  their  unassisted  flavour.  Hydna,  as  good  as 
oysters,  which  they  somewhat  resemble  in  taste.  Agaricus 
deliciosus,  reminding  us  of  tender  lamb  kidneys ;  the  beautiful 
yellow  Chantarelle,  that  "kalon  kagathon"  of  diet,  growing  by 
the  bushel,  and  no  basket  but  our  own  to  pick  ijp  a  few  specimens 
in  our  way ;  the  sweet,  nutty-flavoured  Boletus,  in  vain  calling 
himself  edulis  where  there  was  none  to  believe  him — the  dainty 
Orcella — the  Agariciis  hderophyllusy  which  tastes  like  the  craw 
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flah  nboQ  grilJeil — the  Afjiirienii  ruber  anil  Firosce/ut  to  cook  in 
any  wuy,  and  (KjuaUy  good  in  all — tliese  wore  tho  moat  con&picuoiis 
of  tlio  trouvaillea. 

"Till!  finder  may  at  first  alarm  hia  friend's  cooltB,  tut  their  feara  will, 
1  promise  him,  aoon  be  appiased  after  one  or  two  triala  of  this  new 
class  of  viands,  and  he  will  not  long  pass  either  for  a  conjurer  or 
something  worse  in  giving  diroctiooa  to  etow  toodatools.  As  soon 
&8  he  is  initialed  in  tliis  clasH  of  dainties  he  will,  I  am  persuaded, 
lose  no  time  in  making  the  discovery  known  to  the  jioor  in  the 
neighbourhood,  while  in  so  doing  he  will  roudoi  an  important 
service  to  the  country  at  la:ge,  by  instructing  the  indigent  and 
ignorant  in  the  choice  of  an  ample,  wholesome,  and  excellent 
article,  which  they  may  convert  into  money  or  eonanme  at  their 
own  tables  (when  properly  prepared)  during  the  winter." 

In  conclusion,  allow  me  to  thank  you  for  the  kind  and  con- 
siderate attention  you  have  given  to  a  paper  in  which  the  author 
bus  introduced  nothing  new,  nor  offered  anything  original,  but  ha« 
sought  rather  to  direct  attention  to  the  edible  properties  of  a  list 
of  fungi  growing  in  our  county,  more  in  the  useful  and  domestic 
sensti,  than  from  a  scientific  or  botanical  point  of  view,  in  tho  hope 
that  some  of  them  may  be  more  generally  adopted  as  suitable  for 
human  consumption. 

But  although  thus  expressing  this  hope,  far  ho  it  from  my 
intention  to  convey  the  impression  that  without  due  knowledge 
and  proper  precautions,  fungus  food  is  to  be  adopted  by  the  public 
generally.  To  this  point,  and  to  the  dangere  surrounding  it,  I 
have  in  the  first  part  of  my  paper  drawn  attention  ;  I  do  not  wish 
to  remove  thi'  prejudice  and  leave  the  ignorance — it  is  the  latter  I 
seek  to  remedy  by  a  slight  contribution  \a  our  Society's  records, 
and  by  asking  the  attention  of  our  members  to  a  much  neglected 
subject,  in  wiiich  may  he  found  ample  means  of  acijniring  usciful 
knowledge  and  instructive  amusement. 

Knowledge  thus  gained,  and  let  as  hope  disseminated,  will  bu 
the  means  of  still  further  instructing  others,  so  that  tho  nimiun)iis 
fungi  which  are  edible  may  be  know  to  the  many  and  not,  as  at 
present,  to  the  few,  and  thus  ttnd  to  secure,  imder  proper  j^rccantion, 
tim  sale  in  our  markets  of  food  which  is  the  nearest  approach  to 
that  highly  jiriwil  ami  priced  iirticle  DiiMirr'g  Meiit. 
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NAMES. 


Agabicus  oampestbis,  meadow  mushroom 

„  „  y&T.  pratensis     

„  „  „   rufescens     

„         ABYEVsiBy  ?iors€  mushroom       

„         RUBESOENS,  red-fleshcd  mushroom  .. 

„  STBOBILirOBMISj^-(;ontf  „ 

,,         PBooEBus,  «caZy  or  jpara«o2    „ 
„         GAMBOsus,  St.  Georges  „ 

„    ,        0STBEATU8?  OyStCT  „ 

,,         NEBULABis,  clouded  ,y 

„  PBUNULus,  plum  „ 

„  PERSON ATUS,  liloc-stemmed  „ 

„  ODOBus,  sweet  „ 

„  ULMABius,  elm  y, 

„  FUSiPEs,  spindle-shaped  „ 

„  MEhLEVSy  honey- coloured  „ 

„  MUTABILIS     

Boletus  edulis,  edible  tvhe  mushroom    

Mabasmius  obeades,  fairy  ring  champignon 

MoBOHELLA  ESGULENTA,  edihU  morel    

Ltcopebdom  giganteum,  giant  puff  ball    

Helvella  crisp  a,  curled  helvella 

„  LACUNOSA 

Canthabellus  GTBABitJs,  chantarelle   

FisTULiNA  hepatioa,  Uver  fungus    

Hydnum  BEPANDtJM,  splne-bearing  mushroom 

POLTPOBUS  OIGANTEUS 

„  BBONBOSUS  

B.YQi^opHOR{3BYi&Qii!fEV8yViscidwhitemushroom 

y,  PBATENSIS • 

Laotabius  DELioiostJS,  Orange  milk  mushroom 
Clavabia  vbbmiculata,  candle  clavaria 

OoPBTNUs  comatus,  mailed  mushroom  

Peziza  venosa  

„       aceta  bulum ., 
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REMARKS    ON 
THE    "WILD    BUiDS'    PROTECTION    ACT"   OF    1872. 

Er  Henby  Stbvensun,  F.L.S. 

Read  -IBth  March,  1873. 

Having  last  year  nccupieil  some  portion  of  my  Address  to  tho 
mombora  of  this  Society  with  the  conaidemtion  of  a  proposed  bill 
for  the  protection  of  wild  fowl,  strongly  urfjing  the  necessity  for 
some  such  Act  being  pnssed  to  preserve  the  indigenous  Bpecie« 
therein  named,  I  would  further  aak  your  attention  whilst  I  expimn 
the  circuraatances  wliich  led  to  the  altered  title  of  that  bill,  and 
the  introduction  into  the  schednle  attached,  of  a  large  number  of 
birds  whose  protpction  was  never  contemplated  by  the  original 
promoters.  The  bill,  eutituled  "  An  Act  lor  the  Preservation  of 
Wild  Fowl,"  was  introduced  into  the  House  of  Commons  by 
Mr.  Andrew  Johnstone,  M.P.  for  South  Essex,  and  read  a  tirst 
time  on  the  15th  of  February,  1872  ;  hut  its  second  reading  was 
unavoidably  postponed  till  some  time  in  June.  In  the  meanwhile 
a  letter  to  the  Times,  by  tho  Baroness  Eurdett  ConttB,  on  the 
wholesale  capture  of  nightingales  in  the  neighbourhood  of  London, 
seems  to  liave  incited  certain  small  bird  protectionists  in  this 
country  to  endeavour  to  convert  Mr.  Johnstone's  bill  to  their  own 
ends  and  purposes  ;  and  Mr.  Auberon  Herbert,  aa  their  mouth- 
piece, on  the  second  reading  carried  a  resolution  to  the  effect  that 
it  be  suggested  to  tho  Committee  to  extond  tlie  provisions  of  that 
hill  to  "  small  birds  generally."  The  task  thus  iraposeil  upon  the 
committee  was  no  hght  one,  inasmuch  as  Mr.  Herbert's  "suj^'estlon" 
at  once  roused  tlutt  very  spirit  of  opposition  from  class  interests 
which  Mr.  Johnstone's  bill  had  been  specially  framed  to  avoiit,  and 
to  mitigate,  therefore,  the  inevitable  wrath  of  the  farmerB  shoidd 
they  find  an   Act  jitissed  lo  protect  siwrvows,  tho  following  pn>- 
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pitiatory  clause  was,  in  the  first  instance,  adopted,  which  would 
virtually  have  rendered  the  intentions  of  the  small  birds*  friends  of 
little  or  no  effect. 

**  The  magistrates  of  any  county  at  quarter  sessions  assembled  may  by 
resolution  except  any  species  of  birds  from  the  protection  afforded  by  this 
Act,  and  such  exception  may  apply  either  to  the  whole  of  such  county  or  to  any 
part  or  parts  of  it  as  the  said  magistrates  may  decide  :  Provided  always  that 
such  exception  shall  be  duly  published  from  time  to  time  in  such  manner  as 
the  said  magistrates  may  think  fit ;  provided  also,  that  such  exception  may 
be  rescinded  by  the  said  magistrates  at  any  court  of  quarter  sessions  held 
within  such  county  ;  provided  also,  that  in  all  cases  in  which  the  magistrates 
shall  have  excepted  any  species  of  birds  from  the  operation  of  this  Act,  and 
shall  have  subsequently  repealed  such  exception,  no  penalty  shall  be  inflicted 
under  this  Act  unless  due  notice  shall  have  been  first  given  for  not  less  than 
three  clear  months  that  such  exception  has  been  repealed." 

Possibly  the  absurdity  of  such  a  provision  in  a  wild  birds'  pro- 
tection bill  led  eventually  to  the  appointment  of  a  Select  Committee, 
with  instructions  to  make  such  amendments  in  the  bill  as  would 
be  necessary  under  its  altered  title,  and  to  include  in  the  schedule 
such  other  birds  as  they  might  think  desirable.  At  this  stage  of 
proceedings  Mr.  Clare  Sewell  Eead,  M.P.,  who,  as  a  representative 
of  the  agricultural  interest,  had  most  properly  been  placed  on  the 
Committee,  requested  me  to  furnish  him  with  a  list  of  such  birds 
as  might  without  prejudice  be  added  to  the  schedule,  including  of 
course  those  insectivorous  kinds  which  render  essential  service  to 
man,  or  those  which,  from  their  rarity  or  the  beauty  of  their 
plumage  or  song,  need  special  protection.  Of  the  twenty  names  I 
selected,  all  but  three  (the  blue,  marsh,  and  coal  tits)  will  be  found 
in  the  schedule  of  the  new  Act.  Many  of  them  were-  proposed 
and  carried  by  Mr.  Read  himself,  and  naturalists  are  specially  in- 
debted to  that  gentleman  for  the  introduction  of  the  bittern 
(strangely  enough,  omitted  from  the  Wild  Fowl  Bill)  and  the 
beautiful,  and  therefore  persecuted,  bearded  tit  of  our  Norfolk 
broads.  Looking  at  the  schedule,  however,  as  it  now  stands,  it 
would  be  as  difficult  to  explain  why  certain  birds  are  included,  as 
to  find  a  satisfactory  reason  for  the  exclusion  of  others.  Why  the 
robin  and  the  hedge-sparrow  should  need  protection  in  this  country, 
where  small  birds  are  not  eaten  as  they  are  on  the  continent,  I  am 
at  a  loss  to  imagine ;    the  robin  more  especially,  over  whom  the 
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a^ia  of  local  suppretition  casts  a  more  effectual  ]iroteotion  than  any 
Act  of  Parliamunt  could  possibly  aiford.  Again,  I  have  been 
asked  repeatedly  why  the  handsome  cliaffinch,  and  our  three  or 
tour  useful  species  of  titmice  were  omitted  from  the  list.  My 
only  answer  is,  that,  so  it  seemed  best  to  the  Committee,  whose 
decision  upon  tho  merits  or  demerits  of  certain  species,  was,  doubt- 
less, arrived  at  from  a  purely  agricultural  and  horticultural  point 
of  view,  and  guided,  I  fear,  in  many  instances  rather  by  ancient 
prejudices  than  by  personal  acquaintance  with  their  habits.  In 
loolting  over  a  report  of  the  proceedings  of  tbe  Select  Committee 
it  is  amusing  to  observe  the  divisions  which  took  place  for  and 
against  the  introduction  of  certain  birds  into  the  schedule.  The 
hedge-sparrow  was  elected  by  the  casting  vote  of  the  chairman, 
the  opposition  possibly  originating  in  the  term  sparrow,  so  erro- 
neously applied  to  this  inoflensive  species.  The  owl  (including,  of 
course,  all  raddeot  species)  was  happily  installed  by  a  majority  of 
fourteen  to  four;  which  shows  how  strong  is  now  the  feeling  in 
favour  of  these  birds  as  vermin  killers,  notwithstanding  the  high 
game  preserving  tendency  of  the  age.  And  the  whinchat  also 
I  its  place  to  the  chairman's  casting  vot«,  but  why  opposed 
or  supported  it  would  be  equally  difficult  to  csplain  ;  more  par- 
ticularly since  the  election  of  its  twin-brother,  the  stonechat,  was 
I  questioned.  For  my  own  part  I  should  have  voted 
against  both,  and  several  others  besides,  as  perfectly  capable  of 
taking  care  of  themselves. 

Blackbirds  and  thrushes,  which  certainly  need  no  protection  in 
this  country,  found  as  little  favour,  as  fruit  eaters,  as  did  a  Itaga 
proportion  of  the  finch  tribe  from  their  abundance  and  being 
essentially  grain  eaters.  One  honourable  gentleman,  I  underslaud, 
objected  to  the  cuckoo  on  account  of  its  "  noise ; "  and  that  busiest 
of  insect  hunters  in  all  stages  of  development,  the  little  blue  tit, 
was  passed  over  on  the  charge  of  picking  holes  in  wall  fruit,  his 
accuser,  no  doubt,  having  seen  him  in  active  search  after  the  ear- 
uid  ants,  that,  together  with  the  wasps,  had  done  all  the 
mischief. 

So  much,  then,  as  to  the  history  of  the  transformation  which 
Mr.  Johnstone's  bill  experiL'nced  under  the  sentimental  influences 
of  Mr.  II<^rbart's  " sugyeslion."  I  would  ask,  however,  in  common 
fairness,  tliat  whatj'vor  ridicule  may  attach  to  "  Tho  Wild  Biriis' 
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Protection  Act" — that  "silly  bill,"  as  it  was  commonly  termed  in 
the  House  of  Commons  last  session — may  not  be  visited  upon  the 
promoters  of  the  "  Wild  Fowl  Protection  Bill,"  who  are  in  no  way 
responsible  for  its  altered  title  or  provisions ;  whilst  they  have  the 
mortification  of  finding  their  chief  object,  viz. — the  protection 
during  the  breeding  season  of  such  wild  fowl  as  have  a  marketable 
value — all  but  defeated  by  the  alterations  made  in  the  penal  clauses. 
That  much  undeserved  censure  has  already  been  passed  upon 
them,  I  am  well  aware,  but  will  content  myself  with  citing  one 
case  in  point.  An  article  appeared  in  Land  and  Water  for  July 
20th,  1872,  in  which  the  writer,  after  deprecating  the  omission 
from  the  schedule  of  the  lark  and  blue  titmouse,  remarks,  "  The 
omission  of  some  other  birds  implies  sad  ignorance  on  the  part  of 
the  promoters."  Now,  unfortunately  for  this  individual,  (who, 
writing  for  a  sporting  and  natural  history  journal,  should  have 
been  an  authority,)  he  objects  not  only  to  the  "  Wild  Birds  "  but 
to  the  "  Sea  Birds* "  Protection  Act,  on  the  ground  that  egging  is 
prohibited,  as  well  as  the  slaughter  of  the  parent  birds.  The  fact, 
howevtr,  that  an  egging  clause,  originally  inserted  in  the  Sea  Birds* 
bill,  was  thrown  out  in  the  House-  of  Lords,  and  that  no  such 
clause  ever  formed  part  of  the  Wild  Fowl  Protection  bill,  flings 
back  the  charge  of  ignorance  upon  this  anonymous  critic,  who 
stands  further  convicted  of  having  thus  written  without  troubling 
himself  to  read  either  of  the  Acts  in  question. 

As  I  stated  last  year,  my  opinion  has  always  been  that  no  Wild 
Fowl  Protection  Act  will  prove  effectual  without  some  provision 
for  preserving  eggs  *  as  well  as  birds,  local  records  too  plainly  indi- 

♦  It  does  not  appear  to  be  generally  known  that  under  an  Act  passed  in 
the  reign  of  William  IV.,  (1  and  2  William  IV.,  a  32,  s.  24,)  a  penalty 
attaches  **for  destroying  or  taking  eggs  of  game,  &c.,"  by  which  it  is  enacted 
that  "  if  any  person  not  having  the  right  of  killing  the  game  upon  any 
land,  nor  having  permission  from  the  person  having  such  right  shall 
wilfully  take  out  of  the  nest  or  destroy  in  the  nest  upon  such  land  the  eggs 
of  any  bird  of  game,  or  any  swan,  wild  duck,  teal,  (including  the  garganey, 
of  coiu^e),  or  widgeon,  or  shall  knowingly  have  in  his  house,  shop,  possession, 
or  control,  any 'such  eggs  so  taken,  every  such  person  shall  on  conviction 
thereof  before  two  justices  of  the  peace,  forfeit  and  pay  for  every  q^^  so 
taken  or  destroyed  or  so  found  in  his  possession,  &c.,  such  siun  of  money  not 
exceeding  5s.,  as  to  the  said  justices  shall  seem  meet,  together  with  the  costs 
of  ihe  conviction. 
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eating  that  a  syatam  of  radiecriminalu  Qf^iiig  in  our  IJrood  lUstrict 
baa  been  ooo  of  tlie  main  causea  of  the  extermination  of  certain 
pwiea.  Again,  although  I  regard  any  Act  to  protect  small  birda 
a  thia  country  during  the  nesting  season  (with  some  few  escejv 
tions)  as  wliolly  uncalled  for,  the  pennitted  roblierj'  of  their  eggs, 
J  liitherto,  aooms  to  mo  an  anomaly,  since,  unquestionably,  the 
hedge-sparrow,  thrush,  blackbird,  and  others,  suffer  infinitely  more 
I'lvm  the  egger  than  the  gunner  at  that  time  of  year ;  nevertheless, 
in  such  cases,  I  ehould  regret  indeed  to  see  the  law  set  in  force  for 
the  arrest  of  every  thoughtless  bird-nesting  urchin  in  our  rural 
dietricta,  whose  depredations  should  be  checked  by  other  influences. 
Not  so,  however,  on  our  broads  and  marshes,  where  the  egg  stealers 
e  a  very  different  class.  Men,  who  either  trespass  in  search  of 
:g8,  or  take  advantage  of  their  occupation,  in  likely  localities,  to 
hunt  for  and  secure  them,  well  knowing  their  market  value,  and 
where  best  to  dispose  of  them.  With  the  prices  now  offered  by 
dealers  for  the  eggs  of  the  bearded  tit,  how  can  we  look  for  an 
roase  in  that  species  by  protecting  the  birds  alone  1  Or  if  the 
nesting  bittern  escapes  the  g«n,  what  marshnian  could  resist  the 
temptation  (no  penalty  attaching  to  the  act,)  of  securing  its  literally 

The  close  time,  as  fixed  under  the  present  Act,  extends  from  the 
I5th  day  of  March  to  the  1st  of  August,  but  whilst  the  Ist  of 
March,  like  the  lat  of  April,  in  the  "  Sea  Birds'  Protection  Act," 
would  have  been  easier  to  remember,  and  in  accordance  also  with 
the  Ist  of  September  and  lat  of  October,  the  commencement  of 
partridge  and  pheasant  shooting,  it  would  have  been  none  too  soon 
to  protect  the  earlier  breeders ;  and  if,  as  I  presume,  one  of  the 
main  objects  of  the  Act  as  regards  wild  ducks,  snipes,  and  wood- 
cocks, is  to  encoorage  them  to  nest  with  lu  in  larger  numbers,  then, 
undoubtedly,  the  gunnera'  privileges  should  cease  with  the  very 
beginning  of  March. 

The  most  serious  alteration,  however,  if  we  compare  the  pro- 
visions of  the  original  Wild  Fowl  Bill  with  those  of  the  present 
Act,  will  be  found  in  the  penal  clauses,  by  which  I  fear,  as  they 
now  stand,  the  Act  itself  will  be  rendered  almost  a  dead  letter. 
In  Mr.  Johnstone's  bill,  framed  after  the  Sea  Birds'  Act,  and 
looking  to  the  recognised  market  value  of  the  birds  inserted  in  the 
schtidule.  the  penalties  wrja  ef|uivalently  assessed,  and  the  ofl'ender 
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was  to  forfeit  and  pay  for  every  wild  fowl  killed,  wounded,  or 
taken,  "  such  sum  of  money  not  exceeding  £1,  as  to  the  justices  or 
sheriff  shall  seem  meet,  together  with  the  costs  of  the  conviction ;" 
but  with  the  introduction  into  the  schedule  of  the  robin,  hedge- 
sparrow,  et  id  genus  omne,  arose,  no  doubt,  an  impression  in  the 
minds  of  the  Committee,  that  the  same  penalties  would  be  quite 
disproportionate  in  the  case  of  such  "  small  deer,"  and  consequently, 
that  most  important  clause  now  enacts  that  any  offender  against 
the  Act,  shall  "  for  a  first  offence  be  reprimanded  and  discharged, 
on  payment  of  costs  and  summons,  and  for  every  subsequent  offence 
forfeit  and  pay  for  every  such  wild  bird  so  killed,  wounded,  or 
taken,  or  so  exposed  or  offered  for  sale,  such  sum  of  money  as, 
including  costs  of  conviction  ^  shall  not  exceed  five  shillings,  as  to 
the  justices  or  sheriff  shall  seem  meet."  Now  this,  I  imagine,  so 
fer  as  the  majority  of  the  small  birds  is  concerned,  will  result  in  a 
total  absence  of  prosecutions,  whatever  cases  may  occur,  in  the 
«*  close  time,"  of  their  being  "  killed,  wounded,  or  taken ; "  and  as 
regards  the  rarer  species,  whether  of  wild  fowl  or  song  birds,  even 
though  prosecutions  may  be  occasionally  instituted,  I  am  far  from 
hopeful  as  to  the  deterrent  effect  of  a  reprimand  with  costs,  for 
the  first  offence,  or  a  5s.  penalty  and  costs,  for  any  subsequent 
conviction,  upon  the  class  of  men  most  likely  to  transgress  the 
law.  Will  Lady  Coutt's  nightingales  be  more  secure,  though  an 
Act  has  been  passed  in  their  favour,  whilst  any  birdcatcher  (who 
in  all  probability  would  not  be  taken  for  his  first  offence,)  can 
make  a  sovereign  at  least  of  every  male  bird  that  he  succeeds  in 
getting  well  on  to  food  in  confinement,  and  can  afford,  therefore, 
to  risk  subsequent  convictions  at  the  rate  of  5s.,  including  costs? 

I  can  foresee,  also,  in  cases  of  prosecution,  some  little  difficulty 
in  identifying  species,  owing  to  the  number  of  provincial  names 
attached  in  different  localities  to  some  of  our  smaller  British  birds. 
In  Mr.  Johnstone's  bill,  birds  having  various  aliases  were  entered 
two  or  three  times  over  under  different  synonymes,  as,  for  instance, 
the  common  dunlin  appeared  also  under  the  name  of  oxbird,  purre, 
plover's-page,  and  stint ;  but  with  the  birds  subsequently  added, 
this  course  was  not  adopted,  and  it  may,  therefore,  become  a  nice 
point  of  law,  whether  a  man  brought  up  for  killing  a  hedge- 
sparrow,  and  who  asserts  that  he  never  heard  of  such  a  bird,  but 
that  what  he  killed  was  a  "  Dickey  Dunnock,"  (a  North  country 
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term  for  the  same,  but  not  in  the  schedule,)  would  be  liable  to 
conviction  ?  In  proof  of  the  diflftculties  attending  this  part  of  the 
question,  I  have  appended  to  these  remarks  an  alphabetical  list  of 
the  birds  included  in  the  schedule,  to  which  I  have  added,  in 
brackets,  the  most  common  provincial  terms  by  which  they  are 
known  in  England  and  Scotland. 

AvooET  [Shoehorn^  Yelper,  Clinker],  Bittern  [Bottley-bump^  Mire  drum, 

Bog  bumper], 
Blaokoap  [King  Harry  blackcap,]  Chiffchaff  [Chip  chop\ 
Coot  \^Bald  coat].  Creeper  [Tree  creeper].  Crossbill  [Shelapple\ 
Cuckoo   [Gowk],   Curlew   [Whaup,*   Whitterick\  Dotterel  [Foolish 

dotterel], 
Dunlin  [Sea  snipe,  Oxbird,*  Plover's  page,*  Pwrre,^  Stint  •], 
Flycatcher  [  Wall,  beam  or  bee-bird]^  Greenshank, 
GoDWiT  [Yharwhelp  or  yarwhip,  Godun/n,  Poor  toiUie], 
Golden-crested  Wren  [Marygoldfinchy  Tidley  goldfinch], 
Goldfinch    [Dravhwaterj    Goldie,   King   Barry   redcap,     Ooldspink, 

Thistlefinch\ 
Hawfinch   or   Grosbeak,  Hedge   Sparrow  [Hedge  warbler,  Dickey, 

Dunnock,  Winter  fauvette], 
KiNQFisHBR,   Landrail  [Com-crake],    Lapwinq    [Pevnt,*  Peeseweep, 

Green  plover], 
Mallard  [Male  of  Wild  Duck\  Martin, 
Moor  or  Water  Hen,  Nightingale, 
Nightjar  [Fern  owl.  Goat-sucker,  Chum  oiol.  Night  chur,  Wheel-bird, 

Dor-hawk], 
Nuthatch  [Nut-jobber,  Nut-cracker],  Owl,  Phalaropb, 
Pipit  [Titlark,  Grey-cheeper,  Moss-cheeper,  Titling],  Plover, 
Pochard  [Dunbird],*  Quail,  Redpole,  Redshank  [Bed  leg,  Pool  snipe, 

Sandcock], 
Redstart  [Bedtail,  FiretaU],  Robin  Redbreast, 
Ruff  and  Reeve,  Sand  Grouse,  Sanderling, 
Sandpiper  [Summer  snipe],* 
Sealark  [Stonehatch,*  Binged  plover,  or  Dotterel], 
Shoveller  [Spoonbill],  Siskin  [Aberdevine],  Snipe, 
Spoonbill,  Stone  Curlew  [Thicknee,*  Norfolk  plover] 
Stonbchat  [Moor  titling],  Swallow,  Swan,  Swift  [Devlin  screamer. 

Black  martin], 
Teal,  Titmouse  Long-tailed  [Bottle  tit,  Long-tailed  pie.  Poke  pudding, 

Mun  ruffin], 
Titmouse  Bearded  [Beed  pheasant],  Wagtail  [Dishwasher,  QuoJcetail, 
Warbler  Dartford,  Warbler  Reed, 
Warbler  Sedge  [Sedge-bird,  Beed  fauvette,  Blethering  tam], 
Whbatear  [FaWm  smich,  White-^rump\ 
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Whinohat  [Furze  chat\   Whtmbrbl  [May  bird.  Half  curlew^  Cwrlew 

jack,  Tang  whaap\ 
Widgeon  [S7nee\  Woodcock, 
WooDLARK,    Woodpecker    [Bain-bird,   Hew-hole,    Woodspite^    Yaffel, 

Popinjay,  Witwell], 
Wren  [Jenny  wren,  Kitty  wren], 
Wood  Wren  [  Willow  ioarbler,  and  Wood  warbler], 
Wryneck  [Cuckoo's  mate  or  leader,  Snake  bird,  Emmet  hunter]. 

Those  marked  wUh  an  *  are  included  in  the  Schedule,  but  are  Synonymes  only,  and 
not  distinct  species,  as  in  the  case  of  the  Dunlin,  which  is  entered  under  four  other 
names.     The  Schedule  thus  includes  69  distinct  species,  and  10  Synonymes. 

N.B. — The  words  Flycatcher,  Martin,  Owl,  Plover,  Pipit,  Sandpiper,  Teal, 
Wagtail,  Woodpecker,  and  Wood  Wren,  include  such  species  of  each 
class  or  family  as  breed  in  this  country. 
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MISCELLANEOUS  NOTES  AND   OBSERVATIONS. 

Mammalia. 

By  T.  Southwell. 

Water  Shrew  (Sorex  fodiens.  Pall.) — In  my  list  of  Norfolk 
Mammalia,  read  before  this  Society  in  February,  1871,  I  stated 
that  I  could  not  claim  this  species  as  a  Norfolk  animal  from 
my  own  observation,  or  on  the  authority  of  any  of  my  corres- 
pondents ;  as  both  Messrs.  Paget  and  Mr.  Lubbock  mention  it  in 
their  lists  as  found  in  Norfolk,  although  rather  rare,  and  as  every 
probability  seemed  to  be  in  favour  of  such  being  the  case,  I 
included  it  on  their  authority.  Since  Messrs.  Paget's  list,  dated 
1834,  and  Mr.  Lubbock's,  so  long  back  as  1845,  I  have  seen  no 
notice  of  its  occurrence.  Although  for  some  years  constantly  on 
the  look  out  for  this  pretty  little  shrew,  it  was  not  until  September 
last  that  I  was  rewarded  with  success.  Those  who  were  present 
will  remember  with  pleasure  the  excursion  made  by  this  Society  to 
South  Walsham  and  St.  Bennet's  Abbey,  on  the  11th  of  September, 
1872  ;   it  was  as  we  were  returning  to  our  boats,  after  inspecting 
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tha  Aljbey  tuhis,  that  I  {'ound  the  reniaina  of  a  ahrew  upon  the 
river's  biinV,  which  I  at  once  recognised  aa  an  individoal  of  this 
Biiecies.  Although  so  long  dead  ns  to  render  it  iinpoasible  to  pre- 
serve it  03  a  specimen,  the  beautiful  silvery  white  of  the  under 
parts  with  its  well  defined  boiindeiy,  together  with  other  minor 
distinctions,  left  uo  doubt  as  to  its  species.  It  affords  me  great 
pleasure  to  be  able  to  record  a  recent  instance  of  the  oecmrenee  of 
this  speoies  ;  for  although  1  am  strongly  of  opinion  tbat  it  is  more 
frequent  than  is  generally  supposed,  it  is  extremely  difiicult  to 
meet  with. 


I 


Oared  Surkw  (Sorex  remifer.  Gooff) — Through  the  kindness  of 
Mr,  F.  Uorgate,  of  Sparhani,  I  am  enabled  to  record  the  occurrence 
of  this  shrew  at  Sparbam,  where  it  was  found  dead  in  the  rectory 
gni'den,  on  the  7lli  of  October.  Some  years  ago  Mr.  JJorgate 
found  an  uared  shrew  in  the  same  garden ;  it  was  dead,  and  near 
it  lay  a  common  shrew.  Tlic  specimen  which  I  now  exhibit 
diifers  somewhat  from  any  wliicli  I  have  previously  seen,  par- 
ticularly in  the  absence  of  the  reddish  yellow  patch  under  the 
throat;  Professor  Bell,  however,  who  has  examined  it,  considers 
the  tuft  of  white  haitB  at  the  ears,  as  well  as  other  less  obvious 
chiiraeteriatics,  '^uite  sufficient  to  Identify  it  with  5.  remijer.  The 
cilia  which  fringe  the  feet  and  under  surface  of  thu  tail  have 
now  dried  elose  to  the  skin,  but  when  fresh  were  quite  obvious. 
This  species  was  (irst  described  as  British  in  Sowerby's  Brit.  Mhc. 
(p.  49),  under  the  name  of  S.  ciliatns,  from  a  specimen  found  in 
Morfolk  by  the  late  Sir  Wra.  Hooker.  In  the  number  of  Loudon's 
Mag.  of  Nat.  Hist,  for  tJoptomber,  1833,  Mr.  Yarrell  describes  a 
shrew  which  he  suys  is  probably  identical  with  Sowerbys  S. 
ciliatus;  he  objects  to  the  specilic  niuue,  as  indicating  a  character 
}ioseiessed  alike  fay  all  the  water  elirews,  and  shows  it  to  be  the  same 
Bpeciesaathe  continental  iSorcTff»itye>".  Since  Sir  Wm.  Hooker's,  I 
know  of  seven  other  Norfolk  sjiecimena ;  I  am  inclined  to  think,  how- 
ever, as  I  remarked  of  the  water  shrew,  that  a  sharp  look  out  would 
prove  it  to  be  a  far  more  common  species  than  Is  generally  supposed, 
llie  firat  time  I  met  with  it  was  in  1855,  at  Fakenliam,  where  I 
shot  one  in  a  slmllow  stream  of  water,  as  it  ran  along  the  gravel  at 
the  bottom ;  Mr.  Yarrell  aaw  this  specimen  and  ideutitied  It.  Oct., 
1872. 
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Note,  Since  the  above  was  communicated  I  have  obtained  two 
other  specimens,  both  of  which  differed  j&x)m  the  normal  type  of 
either  Sorex  fodiens  or  remifer.  The  upper  part  in  both  instances 
was  nearly  black,  the  under  being  iron  grey  with  no  trace  of  the 
chesnut  throat.  Professor  Bell  kindly  examined  one  of  these  for 
me,  and  pronounced  it  to  be  a  variety  of  S.  fodiens.  He  also 
informs  me  that  many  others  have  been  observed  intermediate 
between  the  normal  water  shrew  with  the  under  part  pure  white, 
and  the  so-called  oared  shrew  with  that  part  nearly  as  dark  as  the 
back,  and  that  it  is  now  believed  Sorex  remifer  is  merely  a  variety 
of  S,  fodiens. 


Ornithological  Notes  fob  1872 — 3. 

By  H.  Stevenson. 

Snowy  Owl  (Sumia  nyctea.)  Since  the  occurrence  of  the 
immature  bird  of  this  species,  noticed  in  our  Transactions  for 
last  year,  a  hitherto  unrecorded  Norfolk  specimen  has  come  under 
my  notice.  This  example,  also  in  immature  plumage,  is  now  in 
the  possession  of  the  Kev.  W.  G.  Wilson,  of  Fomcett  St.  Peter, 
who  has  kindly  furnished  me  with  the  following  particulars.  It 
was  first  seen  by  him  twenty-five  years  ago,  at  the  house  of  the 
late  Rev.  F.  Bevan,  of  Carleton  Eode,  by  whom  he  was  informed 
that  it  had  been  shot  in  that  parish  some  years  before ;  and  he 
subsequently  purchased  the  bird  at  the  sale  of  Mr.  Bevan's  effects. 
The  Rev.  Thomas  Fulcher,  of  Old  Buckenham,  an  old  friend  of 
Mr.  Bevan *s,  also  remembers  his  stating,  on  more  than  one  occa- 
sion, that  this  owl  was  shot  at  Carleton  Rode ;  and  whilst  he  is 
certain  that  it  was  not  in  Mr.  Bevan*s  possession  when  he  made  his 
acquaintance,  in  1824,  is  inclined  to  fix  the  date  of  his  first  seeing 
it  about  the  year  1830. 

Dipper  (Cinclus  aquaticus.)  A  specimen  of  this  accidental 
visitant  to  our  coast  is  recorded  by  Mr.  J.  H.  Gumey,  in  the 
Zoologist y  S.S.,  p.  3103,  as  having  been  shot  by  Mr.  R  W.  Ketton, 
(in  whose  possession  it  now  is,)  at  the  side  of  a  pond,  in  Felbrigg 
Park,  on  the  18th  of  April,  1872.  This  bird,  like  nearly  all  that 
I  have  examined,  killed  in  this  county,  has  the  black  breast  of 


tho  Saimlinavion  furm,  answering  to  tho  Cinclus  melatwgasier  of 
Gould.  ITiat  Iho  Scotch  type,  however,  with  a  rich  chesnut  bnnd 
on  tlie  lower  part  of  the  broast,  has  also  occurred  in  Noffolk,  1 
have  uo  longer  any  doubt.  Since  writing  niy  account  of  this 
species  in  the  Birds  of  Norfolk,  I  have  had  the  Museum  specimen, 
which,  according  to  Lubbock,  was  killed  at  Hollesdtin  Mills  about 
the  year  1845,  carefully  cleaned,  and  tbie  has  develojiod  tile 
chesnut  band  most  satisfactorily.  Mr.  E.  8,  Preston,  of  Yamioulh, 
in  whose  collection  (recently  dispersed)  was  the  diypor,  formerly 
in  the  possession  of  Mr,  YoueU,  of  Yarmouth,  and  recorded  by 
Messrs.  Paget  as  killed  at  Burgh,  in  November,  18Hi,  assures  mo 
that  thia  bird*  has  also  a  red  breast,  as  lutve  a  pair  given  me  by 
Mr.  Preston,  said  to  have  been  killed  near  Yarmouth  about  the 
year  1868  ;  but  as  to  the  history  of  the  two  latter  I  ara  very 
doubtful.  The  date  of  the  Felbri^g  specimen  is  unusual,  as  the 
dipper  almost  invariably  visits  us  during  the  winter  months, 
between  November  and  February. 


Woodcocks  nestiko.  The  following  notices  of  woodcocks' 
nests,  found  in  this  county,  in  the  spring  and  suiiimer  of  1872, 
proves  that  protection  only  is  needed,  to  induce  many  of  these 
birds  to  become  residents  in  our  woods  and  plantations.  Early  in 
April,  a  nest  and  four  e^p  were  found  on  the  estate  of  Mrs.  Lyne 
Stephens,  in  the  parish  of  Lynford,  and  a  second  pair  of  birds, 
observed  at  the  same  time,  were  believed  to  have  a  nest  in  that 
neighbourhood.  On  the  Tth  of  May  two  young  woodcocks  were 
found  in  "  Harrison's  brake,"  at  Fclbrigg,  and  about  the  same  time, 
another  nest  was  found  in  the  HereiUea  wood,  at  Blickling,  as 
recorded  by  Mr.  J.  I£.  Gnmoy,  jun,,  in  the  Zoologist,  a.a.,  p.  3133. 
Tlie  same  gentleman  received  one  alive,  but  with  one  wing 
broken,  which  had  been  picked  up  on  the  22nd  of  July,  under  tbe 
telegraph  wires  at  Eoughton,  near  Cromer,  and  ho  has  since  learnt 
that  another,  possibly  its  mate,  bad  been  aeon  throughout  thu 
summer  at  Gresham,  in  that  ncighbourhoo<l.  In  a  note  in  the 
Field,  of  May  25th,  Lord  Kimberley  also  says,  "'  Four  wooilcoclts 
were  hatched  in  one  of  my  wooda  this  spring ;  when  last  seen, 
they  were  able  to  fly." 


•  Non 


n  the  collectioD  of  the  Rev.  C,  J.  Luciis,  of  Burgh. 
1  2 
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Blaok  Redstart  (Phcenicura  tithys.)  An  adult  male  of  this 
species  was  observed  by  Mr.  Howard  Saunders,  on  the  15th  of 
May,  in  a  field  by  the  side  of  the  Cromer  road,  near  the  Erpinghara 
toUbar.  This  species  is  decidedly  rare  in  Norfolk  ;  an  adult  male, 
in  my  own  collection,  killed  at  Hoveton,  in  March,  1870,  and 
some  three  or  four  females,  procured  at  Yarmouth  in  1848  and 
1849,  being,  I  believe  all  that  have  hitherto  been  identified  in  this 
c6unty.  The  appearance  of  the  two  males  in  spring,  and  the  females 
in  October  and  November,  is  somewhat  remarkable. 

OOOTTRRENCB  OF   THE  CONTINENTAL  COAL  TlTMOUSE  IN  NORFOLK. 

Messrs.  Sharpe  and  Dresser,  in  their  new  and  exhaustive  work  on 
The  Birds  of  Europe,  have  recently  pointed  out  the  specific  dis- 
tinctions existing  between  the  European  coal  titmouse,  the  true 
Parus  ater  of  LinnaBus,  and  the  coal  tit  of  the  British  islands,  for 
which  they  now  propose  the  scientific  appellation  of  Parus  hritan- 
nicus.  That  the  continental  form  occurs  occasionally  in  this 
country  was  ascertained  by  the  authors,  through  the  examination 
of  two  Norfolk  killed  specimens,  in  the  collection  of  Mr.  J.  H. 
Gumey,  jun.,  one  procured  at  Northrepps  in  January,  1866,  and 
the  other  at  Lakenham,  near  Norwich,  in  the  spring  of  the  same 
year.  That  the  continental  coal  tit,  as  now  distinguished  from  our 
own  familiar  species,  will  be  found,  by  careful  observation,  to  be  a 
winter  visitant  to  other  counties  in  England  as  well  as  to  our 
eastern  coast,  is  not  less  certain,  I  think,  than  that  further  research 
will  prove  it  to  be  an  annual  migmnt  from  the  Scandinavian 
forests ;  but  it  has  yet  to  be  ascertained  whether  the  British  coal 
tit,  at  present  met  with  only  in  this  country,  ever  migrates  to  the 
Continent  during  the  winter  season.  The  true  Parus  ater  is 
generally  distributed  throughout  Europe,  but  is  more  abundant  in 
the  northern  parts,  and  like  most  allied  continental  forms,  differs, 
chiefly,  from  our  insular  species,  in  the  more  vivid  tints  of  its 
plumage ;  it  is  also  slightly  larger  in  some  of  its  measurements. 
The  chief  distinctions  in  plumage,  as  given  by  Messrs.  Sharpe  and 
Dresser,  seem  to  be  that,  in  Parus  ater  the  back  is  "  a  clear  slaty 
blue,"  in  Parus  britannicus  "greyish,  with  a  strong  wash  of 
yellowish  olive,"  and  in  the  former,  the  buff  colour  of  the  flanks 
has  a  richer  vinous  tint.  This  discovery  adds  a  new  species  to  the 
Norfolk  list. 
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GREY-HF.ATtBD  Yellow  Waotail.  A  femiilc  of  this  species, 
tlie  Moiacilla  neglecta  of  GouW,  which  boB  occasioQally,  lint 
rarely,  been  met  with  in  this  county,  was  procured  by  Mr.  Gunn, 
on  the  30tb  of  April  laat,  by  the  river  side  at  Heigham,  Norwich. 


OCCITRRBNCI!     OF     THE     AlPINH    SwiPT    [CvpSelUS    alpmus)     IN 

Norfolk.  A  specinien  of  this  fine  swift,  a  straggler  from  Southern 
I-;urr>pe,  was  killed  on  the  9th  of  September,  by  a  man  named 
Alfred  Andrews,  as  it  flow  over  the  long  marsh  at  the  back  of 
Breydon  Wall,  and  is  now  in  the  possession  of  Mr,  J.  f)verend,  of 
Yarniouth,  to  whom  I  am  indebted  for  the  above  particulars.  No 
other  swifts  were  observud  at  the  time.  But  one  other  example 
of  this  siwwies  IB  known  to  have  been  killed  in  Norfolk,  which 
was  shot  in  the  pariah  of  Old  Buckenhani,  in  the  latter  part  of 
September,  1631,  and  reci>ntly  presented  to  the  Norwich  Museum 
by  the  Kev,  Th.jmas  Fnleher.  On  the  Soffolk  coast,  Mr.  N.  F. 
Hcle,  of  AJdebni^li,  recorded  in  the  Field,  of  September  17lb, 

1870,  the  capture  of  an  immatnre  specimen  in  a  room  of  the 
Brudnnhall  Hotel,  at  AlJeburgh,  which,  with  a  companion  that 
eacaped,  bad  been  seen  tliittering  against  the  ivindow.  I  may 
here  add,  that  on  two  occasions  during  the  last  week  in  June, 

1871,  I  remarked  a  gigantic  swift,  in  flight  with  others  of  the 
ordinary  species,  jiasaing  over  my  garden  close  to  the  city,  and 
which  I  beiieve  to  have  been  of  this  species.  Mr.  IL  M.  Upchcr 
also  informs  me,  that  on  the  Sth  of  October  of  this  j-ear,  a  eupposod 
Alpine  swift  was  soon  at  Sberringham. 


AuBiticAH  WHITE  wiNOED  CROSSBILL  (Loxia  UiifopUra.) 
(Ometin.)  On  the  Sth  of  October,  1872.  Mr.  John  Honry  Guraey. 
junior,  purchased  alive,  uf  a  man  named  Harvey,  at  Yarnioiitb, 
(son  of  the  nol«d  gajne  dealer  of  that  name,  mentioned  by  Mes 
Paget,)  a  female  example  of  this  crtiashill,  which,  until  recognised 
by  Mr.  Gnroey  as  a  rarity,  had  been  taken  for  the  common  species. 
According  to  Harvey's  account,  it  was  caught  on  the  rigging  of  a 
vessel  named  the  Hoecher  Stowe,  which  arrived  at  Yarmouth  in 
Oetobor,  1870.  It  was  then  in  a  wrelj:hed  state  of  plumage  from 
close  confinement,  hnt  liail  since  been  kept  as  a  pi^t  by  Harvey, 
and  waa  extremely  tame.  Yarrall,  who  tnclndfd  both  this  and 
fbe  European  white  winded  croBsbill.  (Loxia  hi/asciatn,  Nilssun,) 
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(which  has  also  occurred  in  this  county,)  in  tho  3rd  Ed.  of  his 
British  Birds,  gives  but  one  instance  of  this  American  species 
having  been  recognised  in  England — a  male  found  dead  on  the 
shore  at  Exmouth,  on  the  17th  of  October,  1845 ;  and  I  am  not 
aware  that  it  has  been  met  with  since.  Whether  Mr.  Gurney's  bird 
came  on  board  the  Beecher  Stowe  in  mid-ocean,  or  near  land,  is 
not  known,  but  being  still  alive  when  brought  ashore,  though  in 
so  deplorable  a  condition,  it  could  not,  I  think,  have  been  long 
before  the  arrival  of  the  vessel  in  port.  Mr.  Gumey  has  very 
kindly  placed  this  most  interesting  bird  in  my  aviary,  where,  like 
other  crossbills,  it  climbs  over  the  wires,  after  the  manner  of  a 
parrot,  by  aid  of  its  bill  and  feet>  and  feeds  out  of  the  hand  with 
perfect  confidence.  In  drinking  from  a  shallow  pool  it  lays  its 
head  down  sideways  and  thus  sips  the  water,  without  inconveni- 
ence from  its  crossed  bill,  a  peculiarity  I  have  never  seen  recorded 
of  the  crossbill  tribe.  It  is  not  an  unusual  circumstance,  I  under- 
stand, for  common  crossbills,  caught  on  board  smacks  and  coasting 
vessels,  to  be  brought  into  Yarmouth. 

Lapland  Bunting  (Plectrophanes  lapponica.)  I  last  year 
recorded  the  occurrence,  in  Norfolk,  of  a  bird  of  this  species,  a 
somewhat  rare  visitant  from  Northern  Europe,  and  have  now  to 
mention  an  hitherto  unrecorded  specimen,  purchased  by  Mr. 
Gumey,  of  Harvey,  at  the  same  time  with  the  American  crossbilL 
This  example,  an  adult  male,  in  part  change  from  summer  to 
winter  plumage,  was  netted  in  the  "Californian  Gardens,"  at 
Yarmouth,  in  the  autumn  of  1868,  and  was  kept  alive  by  Harvey 
for  three  years  when,  dying  during  the  moult,  it  was  stuffed  by 
him  as  it  now  appears. 

Hawfinch  (Coccothraustes  vulgaris,) — The  mild  winter  of 
1872-3  has  been  as  remarkable  for  a  large  influx  of  this  species 
as  the  severe  season  of  1859-60 ;  and  though  it  is  to  be  feared  that 
many  of  our  home  bred  birds  are  amongst  the  slain,  still  their 
simultaneous  occurrence  in  more  southern  counties,  as  well  as 
in  Suffolk,  would  seem  to  indicate  a  very  considerable  migratory 
movement.  The  time  of  their  appearance  also  corresponds  to  that 
of  previous  seasons,  extending  from  the  beginning  of  December  to 
the  first  week  in  March,  and  although  the  larger  number  have  been 
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iillod,  as  usual,  in  our  enolosed  districta,  wLere,  for  both  waidonU 
and  migrants  of  this  species,  old  yew  trees  and  garduna  stocked  with 
Imllace  trees  bave  most  attractions ;  a  few  have  been  procured 
on  the  coast  at  Yannouth,  ae  iu  18^9,  when  a  largo  (light  alij^hted 
in  the  gardens  facing  the  Denes.  On  this  occasion  a  considerable 
proportion  of  the  Bpeciiaens  brought  to  our  bird-stiiffers,  bavo  been 
killed  in  and  around  Diss,  and  chiefly  in  one  {larticnlar  garden  in 
the  town  itself.  The  number  destroyed  in  that  locality  alone  is 
Tarioiialy  eatimnted  at  between  fifty  and  sixty,  of  which  about  thirty 
were  shotTat  Diss,     Of  other  examples  brought  into  Norwich  to  be 

'preserved,  I  have  seen  ten  from  East  C'arlton,  one  Buxton,  two 
Sergh  Apton,  two  Kirby,  two  Arminghall,  four  Lyng,  three  Brooke, 
■two  Hcthersett,  and  one  Catton,  twenty-seven  in  all ;    and  these 

iTprobably  represent  but  a  portion  of  the   birds   sacrificed   whan 

.*ttacking  the  buUaces  in  market  gardens.  Mr.  Thos.  Southwell 
informs  me  that  in  all  the  Diss  specimens,  the  contents  of  whose 

stomachs  were  reserved  for  him  to  see,  "the  food  consisted  entirely 
yew  berries  i  but  those  from  East  Carlton  and  other  villages 

itiear  JTorwich,  had,  in  every  instance,  been  feeding  on  the  kernels 
small  stone  fruit,  probably  the  bullace,  as  they  were  seen 

i4o  fnnjuent  those  trees.  In  dissecting  them  a  very  powerful  smell 
of  prussic  acid  was  evolved  from  the  partially  decomposed  kernels." 

jXhe  Rev.  H.  T.  Frere,  of  Burston,  received  a  nestling  hawfinch  in 
spring  of  1872^  bred  in  that  neighbourhood,  and  every  year 

.Adds  more  instances  of  thia  species  remaining  to  breed  both  in  this 

)tUid  the  adjoining  county. 

Waxwino    (Bombycilla  garrula) — That    the   appearance   of 

pwaxwings  on  our  Eastern  coasts  during  the  winter  months  is  not 
I'due,  as  a  rule,  to  the  severity  of  the  season,  is  shown  by  the 
I  appearance  of  many  examples  in  the  present  winter  of  1872-3, 
I'Between  the  15th  of  November  and  the  8th  of  Febrnaty,  I  have 
uc  sixteen  examples  killed  in  different  parte  of  the 
inty,  in  date  about  equally  distributed  over  the  period  before 
[  after  Christmas,  The  majority  of  those  I  have  examined 
e  been  in  remarkably  fine  plumage,  some  having  four,  six,  and 
■n  wax  tips  un  each  wing,  but  none  eight,  as  I  have  seen  on 
'ions  occasions ;  when  the  number  of  tips  is  uneven  I  liave 
ioi|iiently  found  the  dcKfient  ■|ui!l  showing  tmccB  of  friction  •<t 
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other  injury.  In  the  most  adult  birds  the  yellow  markings  on  the 
outer  webs  of  the  primaries  are  carried  round  the  tip  of  each 
feather,  with  a  more  or  less  clearly  defined  white  edging.  One 
bird  killed  this  season,  a  female  by  dissection,  differs  from  any  I 
have  ever  seen,  (though  I  have  handled  more  than  a  hundred 
freshly  killed  specimens  at  diflferent  times,)  in  having  no  wax  tips 
at  all  even  in  the  most  rudimentary  state ;  I  believe  the  bird 
from  its  general  appearance  to  be  a  young  female,  but  as  even  the 
nestlings  are  known  to  show  this  peculiar  feature,  this  is  no 
question  of  age  ;  nor  can  I  positively  state  any  reliable  distinction 
between  the  sexes,  short  of  dissection ;  young  males  and  females 
and  adult  males  and  females,  being,  relatively,  so  much  alike. 
Yarrell's  statement  that  females  have  never  more  than  five  wax 
tips,  is  inaccurate,  as  I  have  dissected  specimens  with  six  and  seven 
in  each  wing ;  the  yellow  and  white  markings  on  the  primaries, 
being,  in  these  birds,  as  fine  as  in  any  adult  male.  By  far  the 
larger  number  of  the  birds  killed  here  this  winter,  have  proved  to 
be  males.  Besides  a  few  stragglers.  We  have  had  no  waxwing 
years  since  the  memorable  winter  of  1866-7,  when  between  the 
17th  of  November  and  the  7th  of  January,  144  specimens 
were  killed,  to  my  knowledge,  in  Norfolk  only,  and  ■  their 
abundance  was  noted  in  many  other  counties.  Throughout  that 
time  the  weather  was  extremely  severe.  Mr.  Thos.  Southwell 
when  dissecting  several  of  those  recently  sent  to  Norwich  for 
preservation,  found,  in  the  stomachs  of  all  but  two,  the  remains  ot 
white-thorn  haws ;  the  exceptions  had  been  feeding  on  privet 
berries,  the  whole  intestinal  canal  being  stained  a  rich  purple. 
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ADDRESS 

Bead  hy  the  President,  Hk.  F&bde&ic  Kitton,  to  the  Membere  of  the 
Norfolk  €md  Norwich  Natwrdliets*  Society,  <U  their  Ftflh 
Annual  Meeting^  held  at  the  Norfolk  cmd  Norwich  Mueewn^ 
Mareh  Slet,  1874. 

Ladiks  and  Gbntlbmen — I  rnuBt^  in  the  first  place,  thank  you  for 
the  kind  forbearance  you  have  shown  towards  my  many  short- 
comings during  my  Presidency. 

I  accepted  the  honour  with  considerable  reluctance,  as  I  was 
fblly  aware  of  my  unfitness  for  the  position  in  which  you.  placed 
me.  Ton  will,  perhaps,  remember,  when  I  accepted  the  Presidency 
of  this  Society,  I  stated  that  my  studies  had  been  chiefly  of  those 
minute  forms  of  life  which  require  the  assistance  of  the  microscope 
even  to  see  them,  and  the  highest  powers  of  the  instrument  to  study 
their  details. 

This  branch  of  natural  history,  unfortunately  for  myself,  does 
not  come  under  the  cognizance  of  this  Society  ;  if  it  had  I  might 
have  passed  through  my  year  of  office  more  to  my  own  satiafiBMtion. 
I  hope  in  future  years  the  study  of  microscopic  life  may  fiind  a 
place  in  our  programme.  (The  Leeds  Naturalists'  Field  Club  has 
formed  a  section  for  microscopic  investigation,  and  an  excellent 
microscope  for  the  use  of  the  members  has  been  purchased  by 
subscription.) 

In  accordance  with  the  custom  of  this  and  other  Societies,  I  now 
proceed  to  call  your  attention  to  the  papers  and  lectures  given 
during  the  past  session,  and  I  cannot  help  expressing  my  regret 
that  so  little  has  been  done  in  that  direction  during  my  official  year. 
I  find  on  looking  through  our  minute  book,  that  only  seven  papers 
and  two  lectures  have  been  given  during  the  last  twelvemonths ; 
this,  I  think,  is  not  creditable  to  a  Society  numbering  some  130 
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members,  and  I  hope  my  saccessor  will  be  able  to  report  mor« 
favourably  at  the  termination  of  his  year  of  office. 

The  first  of  the  two  lectures  given  by  the  Rev.  J.  Bates,  con- 
sisted of  his  observations  on  the  planet  Mars,  which  during  the 
earlier  portion  of  last  year,  was  in  a  more  than  usually  favourable 
position  for  observation.  The  reverend  gentleman  was  listened  to 
with  much  interest  by  the  members  present,  and  a  discussion  took 
place  on  the  probable  physical  condition  of  the  planet  as  deduced 
from  his  telescopic  appearance.  The  second  lecture  consisted  of  a 
brief  but  lucid  description  of  the  methods  about  to  be  used  for  the 
observation  of  the  forthcoming  Transit  of  Venus :  both  lectures 
were  illustrated  by  diagrams.  Although  these  subjects  belong 
rather  to  physical  than  biological  science,  they  were  listened  to 
with  much  interest. 

"We  are  indebted  to  Mr.  Wheeler  for  a  paper  on  Breeding  Lepi- 
doptera  in  confinement.  This  paper  was  of  perhaps  more  than 
Tisual  interest,  containing  as  it  does  many  natural  lustoiy  facts* 
The  breeding  and  rearing  these  forms  in  confinement,  seems  to  me 
to  be  of  much  more  importance  than  mere  collecting,  as  it  affords 
ampler  means  of  studying  the  amount  of  variation  and  the  changes 
produced  by  external  conditions  than  the  capture  of  a  large  number 
of  specimens  in  the  ordinary  manner.  As  this  paper  will  be  pub- 
lished in  the  current  part  of  our  transactions,  I  will  not  occupy 
your  time  by  a  more  detailed  description  of  its  contents. 

Mr.  Bridgman  read  a  short  paper  on  the  nesting  of  a  British  bee 
{ProsopiSy)  formerly  supposed  to  be  parasitic.  I  also  find  that  he 
has  given  a  second  and  more  elaborate  paper  on  *^  British  Bees/' 
describing  their  classification,  habits,  and  physical  structure,  lliis 
class  of  insects  seems  to  have  received  but  little  attention  from 
naturalists,  and  the  popular  knowledge  of  them  is  probably  con- 
fined to  some  two  or  three  species  ;  I  am  therefore  glad  to  find  that 
Mr.  Bridgman  is  still  assiduously  studying  them. 

Mr.  Geldart  has  given  us  a  short  but  able  resumS  of  Sir  John 
Lubbock's  valuable  mouagraph  of  Colembela  and  Thysanuta,  in 
which  he  (Mr.  Geldart)  called  the  attention  of  the  members  to  the 
fact  that  the  author  agrees  with  Brauer,  that  the  genus  Campodea 


retains  the  fonn  of  the  primitive  insect  stock  from  which  most  if 
not  all  of  the  present  order  of  insects  have  diveiged  in  different 
directions,  and  to  a  greater  or  less  degree. 

Fritz  MiiUer,  in  his  **  Fiir  Darwin,"  expresses  the  opinion  that 
there  were  perfect  insects  before  there  were  larvaB  or  pupas.  This 
Sir  John  doubts,  holding  that  the  first  stage  of  the  primitive  insect 
was  an  apod  fleshy  vermiform  grub.  Sir  John  also  differs  from 
Meinert^  who  holds  that  C'ampodea  retains  its  larval  form  all  its  life 
without  undergoing  any  metamorphosis,  while  Sir  John  considers 
that  it  emerges  from  the  egg  in  the  form  of  a  perfect  insect,  thus 
escaping  any  necessity  for  metamorphosis. 

The  difficulties  relating  to  the  formation  of  the  mouth  in  insects 
are  overcome  in  Sir  John's  opinion  by  the  intermediate  form  of  that 
organ  in  Thysanura,  which  might  develop  in  one  direction  into  the 
Suctorial,  and  in  the  other  into  the  Mandibulate  type. 

Mr.  Geldart  pointed  out  that  two  difficulties  seemed  to  him  to 
remain  untouched — viz.,  that  if  the  original  insect  stock  had  no 
metamorphosis,  but  emerged  from  the  egg  perfect,  it  was  difficult 
to  conceive  how  the  process  of  metamorphosis  ever  originated; 
whilst  on  the  other  hand,  if  the  normal  growth  of  insects  required 
metamorphosis,  it  was  still  more  difficult  to  understand  how  the 
intermediate  stages  could  ever  be  lost 

Botany  has  been  very  poorly  represented  this  year.  Mr.  Corder 
gave  us  one  very  short  paper  on  the  botanical  characters  and  medi- 
cinal properties  of  Podophyllum,  and  a  second  was  read  by  your 
President  on  the  Fly  fungus  (Empusa  musca,) 

The  occurrence  of  Limulus  polyphemus  off  the  coast  of  Holland, 
has  been  noticed  in  a  paper  read  by  our  Honorary  Secretary  Mr. 
Southwell,  in  which  he  calls  attention  to  the  fact  that  this  form  is 
coeval  with  the  Trilobites.  He  also  described  at  some  length,  the 
remarkable  structure  exhibited  in  this  singular  crustacean.  At 
the  February  meeting,  Mr.  Southwell  read  an  extract  from  a  paper 
by  Mr.  W.  A.  Lloyd,  of  the  Crystal  Palace  Aquarium,  which  dis- 
pelled the  mystery  of  the  occurrence  of  this  species  so  flEur  from  its 
normal  habitat. 

Mr.  Lloyd,  writing  to  the  ''  Zoological,"  for  February^  1874  (see 
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p.  3845,)  states  that  in  the  year  1866,  he  was  engaged  in  the 
Hamburgh  Aquarium,  and  obtained  from  New  York  and  its 
neighbourhood,  many  more  King  Crabs  than  he  could  accommo- 
date in  that  institution,  or  succeed  in  disposing  of  otherwise. 
Unwilling  to  destroy  them,  he  conveyed  them  on  board  one  of  the 
London  steamers,  with  instructions  to  a  man  on  whom  he  could 
depend,  to  **  throw  them  all  overboard  when  the  steamer  got  fairly 
into  salt  water  a  little  on  the  British  side  of  Heligoland.**  This  he 
had  evidence  was  faithfully  done,  so  there  can  be  little  reason  to 
doubt  that  those  caught  off  the  coast  of  Holland  are  the  same 
introduced  by  him  in  August,  1866,  or  some  of  their  descendants. 

Milne  Edwards  has  been  recently  investigating  the  circulating 
apparatus  of  Limulus,  and  he  says  that  it  is  more  perfect  and  com- 
plicated than  that  of  any  other  known  animal ;  the  venous  blood 
circulates  for  a  considerable  distance  enclosed  in  vessels  with  diatinot 
walls  separating  them  from  the  adjacent  organs. 

Whilst  regretting  the  few  papers  that  have  been  placed  before  us 
this  year,  I  am  glad  to  find  that  the  Transactions  will  not  be  less 
valuable  on  that  account.  We  are  able  to  publish  two  very 
important  additions  to  our  Fauna  and  Flora  of  the  county — ^viz.,  a 
list  of  Norfolk  fishes,  with  remarks  and  introduction  by  Dr.  Lowe, 
of  Lynn ;  and  an  elaborate  descriptive  catalogue  of  the  Norfolk 
Lepidoptera,  by  Mr.  Barrett.  We  have,  I  think,  much  reason  to 
oongratulate  ourselves  on  obtaining  the  assistance  of  two  gentle- 
men, whose  names  are  a  sufficient  guarantee  of  the  correctness 
of  their  respective  lists.  Mr.  Barrett's  list,  which  is  very  complete^ 
and  is  published  as  an  additional  part»  will,  I  have  no  doubt, 
be  eagerly  sought  after  by  those  interested  in  the  study  of  the 
Lepidoptera,  and  probably  induce  many  to  visit  us  in  the 
hope  of  obtaining  some  of  the  rare  forms  which  find  a  habitat  in 
this  county.  I  cannot  help  expressing  my  great  regret  (and  I  am 
sure  yours  also,)  that  Mr.  Barrett  will  no  longer  be  able  to  give  us 
his  valuable  assistance  as  heretofore ;  in  losing  him  the  Society  has 
lost  a  member  who  cannot  soon  be  replaced.  I  must  dlni 
congratulate  this  society  on  the  publication  (by  permission  of  the 
Meteorological  Society,)  for  the  first  time  in  our  TvansacMonSi  of 
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the  Summary  of  the  Meteorology  of  Norwich ;  and  our  thanks  are 
specially  due  to  Mr.  John  Quinton,  jun.,  their  registrar,  for  a  con- 
densed summary  of  the  reports  for  the  past  four  years. 

Our  excursions  have  been  more  than  usually  successful :  that  to 
Costessy  Park,  by  the  kind  permission  of  Lord  Stafford,  was 
attended  by  upwards  of  thirty  members. 

The  visit  to  Herringfleet  Hall  and  Fritton  Decoy,  by  the  kind 
invitation  of  Lieut.-CoL  Loathes,  was  also  numerously  attended, 
and  was  thoroughly  enjoyed  by  the  visitors. 

The  visit  of  the  Society  (by  invitation  of  J.  H.  Gumey,  Esq.)  to 
Northrepps  Hall  and  Cromer,  was  replete  with  interest ;  the  fine 
ornithological  collection  at  the  hall  was  inspected  under  the 
guidance  of  Mr.  J.  H.  Gumey  and  his  sons,  who  spared  no  pains 
to  make  the  visit  interesting  and  instructive. 

As  something  more  than  a  brief  resutnS  of  the  year's  work  is 
expected  in  a  Presidential  address,  I  perhaps  cannot  do  better  than 
make  a  few  remarks  on  a  subject  which  has  of  late  years  disturbed 
the  biological  world — I  mean  spontaneous  generation.  The 
doctrine  of  spontaneous  generation  is  no  new  thing.  Many 
centuries  ago,  the  sudden  appearance  of  certain  organisms  was 
attributed  to  spontaneous  generation,  but  when  more  accurate 
observations  were  made,  it  was  found  that  the  supposed  spon- 
taneously produced  forms  were,  after  all,  generated  from  seeds  or 
eggs ;  the  microscope  has  also  helped  to  dispel  many  erroneous 
notions  in  connection  with  that  theory. 

The  belief  in  spontaneous  generation,  or  Abiogenesis,  for  many 
years  nearly  extinct,  was  revived  by  some  French  Savans.  Pasteur, 
for  example,  who  conducted  many  experiments  in  a  much  more 
careful  manner  than  had  ever  been  done  before,  and  with  results 
that  seemed  to  prove  that  life  might  originate  de  novo,  from  that 
which  had  no  life.  The  opponents  to  Abiogeny  repeated  the 
experiments  with  still  greater  care,  to  exclude  the  presence  of 
species,  and  found  that  living  organisms  now  rarely  made  their 
appearance,  but  there  was  no  doubt  that  they  were  occasionaUy  to 
be  detected  after  the  most  careful  manipulation ;  thus  the  battle 
has  raged  between   Panspentiy  and  Abiogenesis.     Dr. 
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who  may  be  fairly  termed  the  champion  of  the  latter  theory,  has 
made  innumerable  experiments  with  even  greater  care  than  any  of 
his  predecessors,  and  with  results  that  seem  to  prove  that  life  may 
originate  de  novo. 

Unfortunately  his  experiments  are  repeated  by  Ray  Lancaster 
and  others,  every  precaution  being  taken  to  exclude  or  destroy  any 
germs  that  might  produce  living  organisms,  and  the  result  is  the 
total  absence  of  all  life ;  thus  the  settlement  of  the  question  as  to 
the  production  of  life,  de  novo  or  ah  ovo,  seems  as  remote  as  ever. 

The  fact  of  the  evolution  of  the  more  highly  organized  from  the 
simpler  forms  of  life,  seems  at  first  sight  to  be  of  far  easier  proof 
than  that  of  Abiogenesis.  The  thin  pellicle  which  forms  on  the 
surfjEtce  of  fluids,  in  which  animal  or  vegetable  matter  has  been 
macerated,  affords  an  opportunity  for  continuous  observation,  and 
Dr.  Bastian  has  made  various  experiments,  which  seemed  to  show 
that  vibrios  bacteria  and  monads  did  develop  into  higher  forms, 
but  other  experimenters  have  not  been  so  successful.  It  seems  to 
me  quite  possible  that*  the  decay  of  the  simpler  organisms  may  have 
formed  a  suitable  pabulum  for  the  growth  and  development  of  the 
higher  forms,  as  the  decay  of  the  lichens  and  mosses  on  the  barren 
rock,  has  enabled  the  spores  of  ferns  and  seeds  of  grasses  to  obtain 
foothold,  they  in  their  turn  have  decayed,  and  thus  conduced  to 
the  growth  of  small  trees  and  shrubs,  and  lastly  of  large  trees ; 
this  is  no  fanciful  supposition,  but  what  we  know  to  be  now 
taking  place  on  the  coral  reefs  and  islets  of  the  Pacific ;  arguing 
from  analogy,  it  would  be  as  reasonable  to  suppose  that  the 
gigantic  palms  with  which  some  of  these  islands  are  clothed  were 
developed  from  the  mosses  and  lichens  that  first  occupied  the  dry 
land  as  to  imagine  that  the  rotifers,  &c.,  were  developed  from  the 
vibrios  and  monads  of  the  proligerous  pellicle. 

Some  very  interesting  and  valuable  experiments  have  been  made 
by  the  Eev.  W.  H.  Dallinger  and  Dr.  Drysdale,  on  the  growth  and 
development  of  some  forms  of  monad  life,  the  results  of  which  they 
have  published  under  the  title  of  "  Researches  in  the  Life  History 
of  a  Oercomonad ;"  and  as  these  results  seem  to  have  important 
bearings,  not  only  on  spontaneous  generation,  but  Also  on  the 
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doctrine  of  evolution,  I  do  not  hesitate  to  give  a  short  resumS  of 
their  labours. 

They  remark  that  in  studies  of  this  kind,  it  is  necessary  that 
thdy  should  be  made  without  a  break  in  observation,  through  all 
the  changes  that  the  form  under  examination  may  undergo,  and 
then  by  repeating  the  observations,  decide  on  the  stability  or  other* 
wise  of  the  form.  For  work  of  this  kind  to  be  effective  there  must  be 
more  than  one  observer,  in  order  that  these  observations  may  be  un- 
broken as  far  as  possible,  and  also  to  secure  a  mutual  as  well  as  a 
double  confirmation.  In  order  to  carry  out  these  observations, 
they  employed  an  arrangement  by  which  they  were  enabled  to 
keep  the  same  drop  of  fluid  under  examination  from  eight  to  four- 
teen days,  when  placed  under  the  highest  powers  of  the  microscope. 
The  form  examined  was  obtained  by  macerating  a  cod's  head  for  some 
months.  The  striking  similarity  of  form  and  structure  in  all  the  ex- 
tremely minute  monads,  makes  distinction  of  form  almost  impossible, 
whilst  the  tendency  of  individuals  to  vary  from  the  type  form, 
makes  it  unsafe.  But  physiologically  and  morphologically  the 
recurrent  cycle  of  sequence  is  unerring. 

The  form  of  this  monad  is  described  by  the  author  as  being  a 
long  oval  inclined  to  an  egg  shape;  at  the  narrow  end  a  sharp 
conical  projection  might  be  observed,  and  from  it  proceeds  a 
delicate  flagellum,  about  twice  the  length  of  the  body ;  under  this  a 
longer  flagellum  may  be  detected,  by  means  of  which  it  is  enabled 
to  anchor  itself.  Its  mode  of  increase,  and  at  one  time  supposed 
to  be  its  only  one,  is  by  fission,  but  by  long  and  continuous  obser- 
vation, they  detected  the  conjugation  of  the  free  form.  The 
authors  remark  that  "  the  form  on  which  our  constant  labour  had 
been  bestowed,  passed  through  a  series  of  remarkable  changes,  all 
and  every  one  of  which  might  be  taken  for  a  distinct  and  inde- 
pendent creature,  but  that  we  have  traced  it  through  all  its  transi- 
tions, and  seen  it  pass  from  one  into  the  other.  We  find  that 
these  changes  are  always  alike.  The  stabiUty  of  their  recurrence  is 
as  complete  as  that  of  any  entomological  form.  But  we  had  one 
very  important  investigation  to  complete.  On  this  we  were  work- 
ing with  the  highest  powers,  when  our  attention  was  arrested  by* 
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tiie  appearance  in  the  fold  of  a  form  very  similar  to  the  one  with 
which  we  were  so  long  fsimiliar,  but  manifesting  an  entirely  dis- 
similar behaviour. 

"  The  new  comer  was,  roughly  speaking,  like  the  old  form  in  shape 
aiod  size,  but  instead  of  two  flagella  at  one  end,  it  had  a  single 
flagellum  at  each  end,  and  it  was  multiplying  with  great  rapidity. 
Reasoning  from  what  we  knew,  we  felt  assured  that  this  was  not  a 
capricious  development  of  our  old  Mend,  whose  life  history  we 
had  almost  compassed." 

The  form  above  mentioned  was  carefully  watched,  lind  fission  was 
found  to  take  place  in  the  following  manner.  The  first  indication 
that  it  was  about  to  take  place  was  that  the  body  became  squarer, 
more  plastic,  and  subamaeboid ;  a  slight  but  sudden  constriction 
of  the  sarcode  ensued,  which  gradually  increased ;  at  the  last  stage 
a  stretching  of  the  constricted  part  of  the  sarcode  took  place,  the 
flagella  lashing  with  great  force.  As  the  sarcode  stretched  it 
became  finer,  no  more  being  extended  from  the  now  perfectly 
divided  bodies,  having  reached  its  final  length,  the  attenuated 
sarcode  suddenly  snaps.  Taking  an  average  of  forty  cases  they 
found  that  this  entire  process  was  completed  in  about  four  minutes 
and  forty  seconds.  The  observers  found  that  this  mode  of  inciease 
might  continue  without  any  change,  for  eight  days  at  least. 

Many  of  the  organisms  in  question  all  at  once  appeared  to  be 
pouring  out  a  delicate  sarcode,  nevertheless  they  moved  with 
great  freedom,  the  flagella  rapidly  vibrating,  the  sarcode  increasing 
in  size  all  round  the  organism,  but  was  of  extreme  tenuity.  In 
the  course  of  seven  hours  there  were  several  in  the  fleld  moving  in 
ail  directions,  and  at  length  two  touched  each  other.  A  rapid 
blending  of  the  sarcode  now  ensued,  and  the  flagella  disappeared ; 
they  were  constantly  watched,  the  amsBboid  sarcode  of  each  blended . 
with  the  other,  and  at  length  the  bodies  touched  and  began  to 
unite.  Their  union  was  now  rapid,  and  at  length  they  became  a 
mere  cyst — ^with  a  very  decided  investment.  Having  reached  this 
condition  and  become  slightly  yellow  in  hue,  an  apparent  thinnings 
of  the  integument  of  the  cyst  ensued.  It  became  suddenly  rent  all 
round,  and  retracted  towards  the  centre.     Up  to  this  time  they  had 
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employed  a  magnifying  power  of  2500  diameters.  (I  may  perhaps 
make  this  amount  of  amplification  clearer  to  my  non-microscopic 
friends  by  asking  them  to  imagine  an  object  one  inch  in  length 
subject  to  this  enlargement^  it  would  then  be  equal  in  length  to  69 
yards.)  With  this  was  perceived  that  the  ruptured  cyst  was 
pouring  out  what  at  first  sight  appeared  like  a  viscid  mass,  but 
when  examined  in  a  more  dispersed  condition,  presented  the 
appearance  of  minute  granulation.  Under  a  still  higher  power  it 
became  evident  that  a  dense  mass  of  granules  inconceivably  small, 
were*  being  emitted  from  the  cyst.  This  observation,  being  of 
great  importance,  was  repeated  with  the  same  results.  It  now 
became  desirable  to  study  the  future  of  those  infinitesimal  spores, 
which  even  with  a  power  of  2500  diameters,  were  only  visible  from 
their  enormous  aggregation  (the  authors  endeavour  to  give  some 
idea  of  their  minuteness  by  figures  of  other  minute  forms  placed  in 
juxtaposition.  You  will,  perhaps,  be  able  to  form  some  notion  of 
their  extreme  minuteness,  when  1  tell  you  that  a  dot  j^j^  of  an 
inch  in  diameter,  would  be  visible  to  the  unassisted  eye,  and  these 
spores,  when  magnified  2500  times,  were  only  visible  when  in 
masses.)  After  watching  them  without  intermission  for  six  hours^ 
the  granules  were  found  to  have  gradually  increased  in  size.  After 
the  expiration  of  nine  hours  the  flagella  were  distinctly  seen,  and 
In  somewhat  less  than  twelve  hours,  the  normal  size  of  the  parent 
form  was  attained,  and  in  about  forty  minutes  after  fission  began  to 
take  place.  This  continues  from  two  to  eight  days,  when  every- 
thing as  before  described  commences. 

These  observations  are  of  great  value,  as  they  have  determined 
the  actual  life  history  of  some  of  those  singular  forms  of  life,  and 
which  were  often  supposed  to  be  merely  early  stages  of  higher 
organisms ;  but  in  no  case  have  the  authors  been  able  to  detect  any 
development  into. more  complex  forms,  and  as  their  observations 
extended  over  three  years,  the  number  of  individuals  observed 
must  have  been  something  enormous.  These  experiments  seem  to 
^  me  to  be  almost  conclusive  that  Abiogenesis  is  a  fallacy  arising  from 
the  extreme  minuteness  of  the  spores  of  all  those  simple  organisms^ 
and  the  impossibility  of  excluding  their  presenca     Messrs.  Drysdale 
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and  Dallinger  are  now  experimenting  on  the  effects  of  heat  on 
the  fully  developed  form,  and  also  on  the  germs,  from  which  it 
seems  that  while  the  former  are  destroyed  by  a  moderate  heat,  the 
latter  can  resist  a  high  temperature.  The  result  of  these  experi- 
ments have  just  been  published,  and  it  appears  that  while  the  form 
which  gave  birth  to  minute  living  organisms  were  scarcely  able  to 
survive  a  temperature  of  82-22  c.  (nearly  180  Fahrenheit,)  the 
sporules  withstood  a  temperature  of  148-88  c.  (or  nearly  300  Fah.) 
The  study  of  these  minute  and  apparently  lowly  organized  forms, 
appears  to  me  to  be  highly  necessary  for  the  determination  of  the 
truth  or  error  of  Darwinism;  and  as  far  as  my  very  limited 
researches  have  gone,  the  evidence  derived  from  such  study  is  not 
in  favour  of  the  Darwinian  hypothesis.  There  appears  as  much 
persistancy  of  type  in  the  mouad  above  alluded  to  as  in  the 
highest  forms  of  life.  We  do  not  find  them  developing  into 
Eotifers  or  Tardigrada,  any  more  than  we  find  a  sheep  developing 
into  a  greyhound.  I  shall  perhaps  be  reminded,  that  in  the  latter 
case  I  have  overlooked  one  very  important  element — viz.,  time,  and 
therefore  no  change  could  possibly  be  discernible  during  the  life- 
time of  an  observer.  This  objection  would,  however,  hardly  apply 
to  the  monads,  of  which  something  like  180  generations  would  be 
produced  in  the  course  of  one  year.  Now  if  a  series  of  observa- 
tions are  extended  over  three  years,  540  generations  would  have 
been  produced ;  this  would  be  equivalent  to  many  thousand 
years  of  production  in  the  higher  orders  of  mammalia.  I  might 
cite  many  similar  examples  if  time  permitted,  I  must,  however, 
call  your  attention  to  those  remaikable  forms  of  vegetable  life 
— the  Diatomace» ;  they  made  their  first  appearance  as  late  as  the 
Miocene  epoch,  and  then  they  occur  in  enormous  quantities,  but  we 
have  no  trace  of  any  earlier  analogous  form  from  which  they  could 
have  been  developed.  Eecent  observations  also  tend  to  show  that 
in  all  probability  no  form  had  become  extinct  or  even  altered.  The 
keenest  observer  could  not  detect  a  difference  between  a  fossil 
diatom,  provided  it  was  uninjured,  and  one  that  was  living  yester- 
day. No  trace  of  development  into  other  or  more  complex 
organisms  has  ever  been  detected,  although  we  have  the  advantage 
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of  a  long  period  of  time,  and  a  large  number  of  forms  for  compari- 
iK)n,  the  latter  advantage  often  being  denied  to  the  student  of  the 
remains  of  larger  forms.     If  I  rightly  understand  the  Darwinian 
theory,  it  asserts  the  probability  that  all  organic  forms  that  have 
ever  existed  were  produced  from  one  primordial  germ,  which  was 
endued  with  the  potentiality  of  development.     If  such  is  the  fact, 
how  is  it  that  mental  has  not  proceeded  pari  passu  with  physical 
development.     The  lancelet,  which  ranks  much  higher,  so  far  as 
physical  structure  is  concerned,  is  far  below  many  insects  in  mental 
development ;  and  the  beaver,  dog,  and  elephant,  are  much  beyond 
the  monkies  in  reasoning  power,  although  the  latter  rank  next  to 
man  in  structure.     I  would  also  remind  you  of  difference  of  struc- 
ture exhibited  in  the  bones  of  different  animals,  differences  so 
great  that  it  is  sometimes  possible,  by  the  inspection  of  a  small 
fragment  to  tell  to  what  kind  of  animal  it  once  belonged.     Let  us 
also  look  at  the  variations  in  size  and  outline  of  the  blood  cor- 
puscles;   will  any  theory  of  natural  or  sexual  selection  explain 
why  the  camel  has  oval  and  most  other  mammalians  round  discs  ? 
or  that  in  the  musk  deer  they  should  not  only  be  smaller  than  any 
other  species  of  deer,  but  also  smaller  than  in  any  other  vertebrate  ? 

In  the  vegetable  kingdom  we  find  the  same  minute  structural 
distinctions ;  the  starch  granules,  for  example,  exhibit  such  marked 
differences,  that  the  genus  and  sometimes  the  species  can  be 
determined  by  a  microscopical  examination  of  a  few  starch  grains. 

It  is  difficult  to  imagine  that  any  change  in  external  conditions 
should  produce  these  palpable  alterations  in  microscopic  structure. 
The  fact  that  a  human  embryo,  in  its  earliest  stages,  cannot  be  dis- 
tinguished from  that  of  a  dog,  has  been  brought  forward  as  demon- 
strative of  the  oneness  of  the  origin  of  all  organisms,  but  is  it 
proved  that  they  are  alike  ?  although  with  the  means  of  investiga- 
tion we  at  present  possess  they  appear  to  be  so.  The  microscopist 
is  perfectly  well  aware  that  objects,  which  under  the  lower  powers  of 
the  microscope  appear  identical,  are,  when  more  highly  magnified, 
found  to  be  distinct. 

Professor  Flower,  in  a  paper  in  "Frazer's  Magazine,"  1873, 
says: — "Would  any  wise  master  builder,  who  wished  to  make 
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some  slight  improvement  in  the  structure  of  his  house,  pull  down 
the  whole  &bric  and  rebuild  it  from  the  foundations  almost  a 
counterpart  of  what  it  was  before,  and  do  this  not  once  only  nor 
twice,  but  again  and  again  times  without  number.  Yet  men  are 
not  ashamed  to  attribute  to  the  supremacy  of  divine  wisdom  a 
course  of  conduct  which  in  their  own  fellows  they  would  recognize 
as  extravagantly  foolish."  This  comparison  appears  to  me  to  be 
very  weak:  in  the  first  place,  if  by  improvement  is  meant  an 
altered  form,  I  think  we  shall  find  that  the  alterations  are  by  no 
means  slight ;  we  see  not  only  structural  differences,  in  bone,  hair, 
blood,  corpuscles,  &c.,  but  differences  in  the  periods  of  gestation, 
even  in  what  might  be  considered  allied  forms.  Secondly — the 
great  Master  Builder  does  pull  down  and  rebuild,  not  only  struc- 
tures which  differ  but  slightly,  but  also  those  which  are  practically, 
alike.  What  is  death  and  decay  but  a  pulling  down  of  the  living 
structure  ?  I  am  quite  prepared  to  admit  tliat  a  human  builder 
would  be  considered  mad,  if  in  order  to  effect  trifling  alterations  he 
were  not  only  to  utterly  destroy  the  original  building,  but  even  to 
break  up  the  building  materials  into  their  original  elements.  There 
exists  one  grand  distinction  between  the  Divine  and  the  human 
architect ;  the  former  destroys  or  builds  up  by  an  effort  of  Divine 
will,  the  other  can  only  do  so  with  infinite  trouble  and  expense. 

Professor  Flower,  a  few  pages  further  on,  remarks  : — "As  the  ex- 
tinction of  species  is  still  going  on,  and  yet  the  world  seems  to 
present  as  great  a  variety  as  ever,  the  introduction  of  species  is 
admitted  as  possible  and  probable ;  and  if  the  introduction  must 
take  place  by  original  creation,  it  has  been  weU  put  by  a  distin- 
guished man  of  science  that  any  morning  you  might  find  an 
elephant  standing  on  your  lawn  just  created."  I  think  if  we 
examine  this  passage  we  shall  find  more  fun  than  argument  in  it. 
The  few  forms  that  we  know  have  become  extinct,  have  not  been 
replaced  by  previously  unknown  species,  and  when  new  species 
are  discovered  there  is  no  evidence  that  they  did  not  live  at  as  a 
remote  a  period  as  any  of  the  longest  known  living  forms. 

The  transformation  that  insects  and  the  lower  forms  of  life  un- 
dergo, is  an  argument  frequently  used  in  favour  of  evolution ;  and 
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it  is  certainly  somewhat  startling  to  find  that  a  maggot,  or  cater- 
pillar develops  into  a  form  from  which  it  differs  in  almost  every 
respect.  Take  the  common  maggot  for  example,  and  compare  it 
with  the  perfect  form,  and  we  find  a  legless,  wingless  object,  with 
scarcely  any  traces  of  organs  of  any  kind,  becoming  by  some  pro- 
cess which  eludes  the  most  acute  observer,  a  highly  organized 
creature,  with  wings,  legs,  and  internal  organs  highly  developed  ;  a 
delicate  respiratory  and  nervous  system,  and  a  tongue  or  proboscis 
remarkable  for  its  complicated  structure 

The  change  which  takes  place  here  appears  to  be  far  greater 
than  would  be  necessary  to  develop  an  anthropoid  ape  into  a  man. 
"We  do  not,  however,  find  that  this  change  is  progressive.  The  fly 
does  not  produce  any  form  superior  to  itself,  but  only  a  maggot. 

Our  supposed  remote  ancestor  the  Ascidian  larva  becomes  more 
imperfect  when  it  assumes  the  perfect  form ;  it  is  only  during  its 
larva  state  that  it  bears  any  resemblance  to  a  vertebrate. 

It  is  somewhat  remarkable  that  the  naturalist  has  no  difficulty 
in  placing  in  their  proper  orders  those  forms  which  might  be  sup* 
posed  to  be  transitional,  such  as  the  whales,  dugongs,  bats,  &c.,  or 
even  the  platypus.  It  is  therefore  evident  that  we  must  not  look 
upon  the  whales  as  a  link  between  beasts  and  fishes,  or  the  bat  as 
connecting  animals  with  birds. 

The  believers  in  special  creation  do  not  suppose  any  new  forms 
have  been  created  since  man  made  his  appearance,  but  they  do 
believe  that  special  creations  of  forms  took  place  when  certain 
changes  occurred  on  the  earth ;  and  although  some  forms  survived 
through  various  geological  epochs,  yet  the  species  peculiar  to  each 
period  died  out,  and  were  replaced  by  those  more  adapted  to  the 
altered  conditions  that  had  taken  place,  and  that  this  was  done  by 
the  power  and  wisdom  of  an  omnipotent  Creator. 

I  feel  I  ought  to  apologise  for  the  tediousness  of  these  crude 
remarks,  particularly  as  they  are  opposed  to  modern  ideas  of  the 
origin  of  species.  I  know  I  am  guilty  of  great  presumption  in 
demurring  to  a  system  bearing  the  great  and  honoured  name  of 
Darwin,  who,  with  the  humility  of  a  true  philosopher,  says  in  every 
case,  "  may  it  not  be  so."    It  is  left  for  his  followers  to  dogmatise, 
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and  they  who  least  understand  him  dogmatise  the  most.  Darwin 
himself  has  admitted  the  probability  of  the  creation  of  some  few 
typical  forms  from  which  all  others  have  been  ultimately  developed, 
these  type  fonns  must,  therefore,  have  been  special  creations. 

I  had  intended  to  have  made  some  special  remarks  on  the 
advantages  and  pleasures  to  be  derived  from  the  study  of  natural 
history,  and  also  as  to  the  use  that  this  and  like  societies  might  be  in 
teaching  such  knowledge.  I  cannot  but  feel  that  we  are  in  some 
measure  to  blame  that  the  fine  collections  in  this  building  are  not 
of  greater  interest  to  the  public  than  they  are;  to  the  great 
majority  of  visitors  they  afford  but  little  pleasure  or  instruction ; 
they  see  a  handsome  shell  or  a  beautiful  bird,  to  which  is  attached 
a  ticket  bearing  a  long  name  in  an  unknown  tongue ;  but  of  the 
inhabitant  of  the  one,  or  the  physical  structure  and  habits  of  the 
other  they  are  quite  ignorant 

A  love  of  Nature  and  the  study  of  natural  objects  would  com- 
pete, and  not  unsuccessfully,  with  debasing  or  immoral  amusements, 
and  thus  in  effect  the  flowers  and  the  birds  would  become  great 
moral  teachers.  Ruskin  makes  the  following  eloquent  remark, 
which  seems  specially  applicable  to  this  subject : — "  They  tell 
us  often  to  meditate  in  the  closet,  but  they  do  not  send  us  into  the 
fields  at  even;  they  dwell  on  the  duty  of  self-denial,  but  they 
exhibit  not  the  duty  of  delight.  It  is  not  possible  for  a  Christian 
man  to  walk  across  so  much  as  a  rood  of  the  natural  earth,  with  a 
mind  unagitated  and  rightly  poised  without  receiving  strength  and 
hope  from  some  stone,  leaf,  flower,  or  sound,  nor  without  a  sense  of 
the  dew  falling  upon  him  out  of  the  sky." 

"  With  tender  minbtrations  thou,  0  Nature, 
Healest  thy  wandering  and  distracted  child  ; 
Then  pourest  on  him  thy  soft  influences, 
Thy  sunny  hues,  fair  forms,  and  breathing  sweets ; 
The  melody  of  woods  and  winds  and  waters ! 
Till  he  relent,  and  can  no  more  endure 
To  be  a  jarring  and  dissonant  thing 
Amidst  the  general  voice  and  minstrelsy  ; 
And  bursting  into  tears  wins  back  his  way— 
His  angry  spit  it  healed  and  harmonized 
By  the  benignant  touch  of  love  and  mercy."    (Cottridgt,) 
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I. 
FAUNA    AND    FLORA    OF    NORFOLK. 

Part  IV.     Fishes. 

By    John    Lowe,     M.D. 
Read  29th  April,  1873, 

Districts  which  present  very  diverse  physical  conditions  are 
generally  found  to  possess  a  corresponding  diversity  in  their  Fauna 
and  Flora,  and  the  county  of  Norfolk  forms  no  exception  to  this 
rule.  Possessing  as  it  does  a  great  variety  of  soil,  it  is  exception- 
ally rich  in  the  numher  and  rarity  of  forms  of  animal  and  plant 
life.  Nor  is  it  less  so  in  the  class  under  consideration.  Of  the 
total  numher  of  fishes  recorded  as  occurring  in  Great  Britain, 
very  nearly  one  half  are  contained  in  the  accompanying  Ust,  and  of 
these  many  are  of  great  rarity. 

The  coast  line  extending  from  Yarmouth,  or  rather  from  Pake- 
field  (for  the  natural  boundary  of  the  county  would  fairly  include 
that  part  of  Suffolk  known  under  the  name  of  "  Lothingland,") 
to  the  mouth  of  the  Nene,  comprises  some  of  the  most  productive 
fisheries  in  the  kingdom.  The  bays  and  shallow  waters  of  the 
coast,  and  especially  of  the  Norfolk  Estuary,  form  extensive  breed- 
ing grounds  for  a  great  variety  of  fish,  the  young  fry  of  which  find 
an  abundance  of  food  in  the  smaller  Crustacea  and  entomostraca 
which  exist  in  immense  profusion. 

The  rivers  of  the  more  elevated  parts  of  the  county  abound  in 
trout,  while  the  extensive  "  broads,"  and  the  sluggish  streams  of 
the  fen  and  marshland  districts  teem  with  pike,  carp,  bream,  perch, 
tench,  &c.,  and  afford  excellent  sport  to  the  angler,  as  well  as  a 
lucrative  occupation  to  numbers  of  men  who  depend  upon  this 
kind  of  fishing  for  their  maintenance. 

It  is  a  subject  of  much  regret  that  there  are  not  better  provisions 
made  by  law  for  the  preservation  of  the  young  fish  on  our  coasts. 
Many  hundreds  of  tons  of  small  fry  are  annually  taken  in  the 
Estuary,  and  sold  for  manure ;  of  these  a  very  large  proportion 
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are  young  herring,  from  two  to  three  inches  in  length.  Ten  or 
twelve  years  ago  a  considerable  amount  of  full  sized  herrings  were 
caught  in  Lynn  waters.  At  the  present  time  scarcely  any  are  to 
be  had,  and  the  young  fry  are  also  much  less  abundant  of  late  years. 
The  practice  of  setting  *stow'  nets  in  the  river  is  also  gradually 
destroying  the  smelt  fishery,  the  fry  being  caught  in  large  numbers 
when  only  an  inch  in  length,  and  used  as  bait  for  eels. 

The  following  enactments,  which  were  formerly  in  operation  in 
Lynn  waters,  might  with  great  advantage  be  revived  in  the  present 
day,  when  our  fishermen  are  complaining  of  the  unremunerative 
nature  of  their  occupation,  heedless  of  the  fact  that  it  is  due  to 
their  own  wrong  doing. 

In  the  reign  of  Elizabeth,  the  following  were  the  "  Special 
orders  to  be  observed  by  the  Fishermen  of  the  Town  of 
Lynn,  as  well  for  their  orderly  fishing  in  and  upon  the  said 
Eiver,"  (Ouse,)  "  as  also  for  the  preservation  of  the  young 
fry  observed  there,"  &c.,  &o. 

First,  for  orderly  fishing. 

It  is  ordained,  &c.,  inter  alia, 

"  That  no  man  or  his  servant  shall  set  any  trimmer  between 

German's  Bridge  and  the  Cross  Beacon,  from  Holy  Thursday 

to  the  first  of  August,  but  only  at  the  shores,  upon  pain  of 

forfeiting  3s.  4d. 

"  That  no  man  shall  occupy  any  swinge  of  a  net,  but  that 

threepence  may  go  through,  from  May-day  to  the  ]  5th  of 

August,  upon  pain  of  forfeiting  3s.  4d. 

"  That  no  man  or  his  servant,  that  go  to  sea,  but  as  soon  as 

he  hath  hooked  his  net,  shall  throw  the  brood  or  fry  in 

again,  &c.,  &c. 

"  That  no  man  shall  bring  any  prock  into  the  fleet,  except  it 

be  sticklings,  on  the  forfeiture  of  3s.  4d. 

"  If  any  man  shall  go  a  lading,  and  be  found  wiUi  any  brood 

or  prock,  both  shall  forfeit  every  time,  8s." 

Secondly,     For  the  preservation  of  the  spawn  and  fry  of  fish. 

It  is  ordSiined,  &o. 

"  The  aforesaid  persons,  being  fishermen,  shall  also  enquire 
of  all  offences  committed  against  any  of  Uiese  laws,  and 
thereof  make  true  certificate  in  manner  as  before  specified  I 
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and  among  the  rest,  whether  any  persons  whatsoever  do 
take  in  this  haven  or  river,  within  the  aforesaid  liberties  of 
this  town,  either  with  net  or  any  other  engine,  any  young 
sahuons,  from  the  middle  of  April  to  St.  John  Baptist, 
under  the  penalty  of  the  statute  in  that  case  made  and 
provided." 

**  Item.  To  enquire  whether  any  weares  be  erected  within  the 
liberties  aforesaid,  &c, 

**  Item.  To  enquire  whether  any  do  hang  across  the  said  haven 
any  nets  or  engines  called  truncks,  or  any  other  sort  of  nets 
or  engines  fastened  or  hanged  continually  day  and  night ; 
whoever  shall  offend  herein  shall  incur  the  penalty  of  the 
statute  made  the  2nd  of  Henry  6th. 

**Item.  To  enquire  whether  any  persons,  with  any  nets, 
devices,  or  engines,  do  take  and  kill  any  young  brood, 
spawn,  or  fry  of  fish,  &c. 

"  Item.  To  enquire  whether  any  person  that  fishes  in  the  said 
haven  for  fish,  make  use  of  any  manner  of  nets,  trammel, 
keeps,  heule,  crele,  or  by  any  other  engine,  device,  way  or 
means  whatsoever,  but  only  with  net  or  trammel,  whereof 
every  meshe  or  mask  shall  be  two  inches  and  a  half  broad. 
Provided,  nevertheless,  that  for  the  taking  and  killing  of 
smelts,  lochies,  minims,  bull-heads,  gudgeons,  and  eels,  it 
shall  be  lawful  to  use  such  nets,  &c.,  but  not  to  take  and 
kill  spawn  or  fry  of  fish,  under  the  penalty  of  the  statute." 

MackereWs  History  of  Lyntij  pjj.  263-4. 

The  authorities  of  Lynn  are  at  the  present  time  taking  this 
subject  under  their  serious  consideration,  with  a  view  to  obtaining 
an  act  for  the  better  regulation  of  the  fishery. 

The  primary  objects  of  such  an  act  should  be  the  abolition  of 
river  fishery  during  the  spawning  period,  and  a  proper  supervision 
of  the  nets  in  use.  For  the  smelt  fishery  it  would  be  necessary  to 
provide  stringent  enactments,  which  would  protect  the  spawning 
grounds  in  the  upper  rivers  where  the  greatest  damage  is  inflicted ; 
next,  to  protect  the  young  fry  which  are  taken  in  the  "stow"  nets 
when  on  their  way  to  the  sea.  It  would  be  useless  to  regulate 
the  size  of  the  meshes  in  these  nets,  as  the  force  of  the  stream 
draws  them  so  closely  together  that  nothing  can  pass  through. 
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They  ought  to  be  entirely  abolished.  For  the  protection  of  the 
young  fish  in  shallow  water  there  ought  to  be  a  close  season,  as 
well  as  an  efficient  inspection  of  nets.  It  would  be  of  no 
service  to  compel  the  fishermen  to  throw  overboard  the  small  fish, 
as  they  are  always  killed  in  the  trawl-nets,  and  it  is  doubtful  if 
very  much  injury  is  done  to  the  fishery  by  these  nets,  beyond  the 
disturbance  of  the  spawn.  The  greatest  amount  of  damage  is 
eflected  by  the  sprat  fishers,  and  this  would  be  obviated  by  having 
a  close  season,  and  by  a  fine  inflicted  on  all  who  had  undersized 
fish  in  their  boats. 

The  observations  on  which  the  following  list  is  based  were  made 
during  the  few  leisure  hours  which,  from  time  to  time,  could  be 
obtained  in  the  midst  of  arduous  professional  duties ;  and  but  for 
the  kind  and  ready  help  received  from  numerous  friends,  I  could 
not  have  hoped  to  make  it  by  any  means  complete.  To  J.  H. 
Gurney,  Esq.,  I  would  take  this  opportunity  of  expressing  my 
obligations  for  a  very  full  list  of  both  marine  and  fresh  water 
fishes,  together  with  copious  and  careful  notes  of  their  habits  and 
peculiarities.  To  Mr.  Southwell  my  best  thanks  are  due  for  a 
great  variety  of  information,  and  for  much  valuable  help.  The 
Kev.  W.  E.  Dowell  and  R  Elwes,  Esq.  have  kindly  furnished  me  with 
lists  of  fishes,  and  to  them,  as  well  as  to  Messrs.  H.  M.  Upcher, 
F.  J.  Cresswell,  Hele,  (Aldborough,)  Mills,  (Surlingham,)  Norman, 
(Yarmouth,)  E.  L.  King,  and  T.  E.  Gunn,  I  would  express  my 
gratitude. 

The  excellent  work  on  the  Natural  History  of  Yarmouth,  by 
Messrs.  Paget,  has  afforded  a  large  amount  of  valuable  material, 
which  I  have  used  freely. 

Sir  Thos.  Browne's  list,  written  in  1662,  was  the  first  account 
of  the  Norfolk  fishes,  and  contains  many  interesting  observations^ 
which  have  been  incorporated  in  the  present  list. 

The  "L'Estrange  Household  Book"  (1519  to  1578)  has  furnished 
some  notes  which,  though  not  of  scientific  value,  lend  a  certain 
amount  of  interest  from  their  antiquity. 

Lubbock's  "  Fauna  of  Norfolk"  has  also  afforded  me  additional 
information. 

The  arrangement  followed  is  that  of  Dr.  Gunther's  Catalogue  of 
Fishes.  The  abbreviations  made  use  of  are,  J.  H.  G. — J.  H. 
Gurney,  Esq.     P. — Paget's  History  of  Yarmouth. 
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A  LIST  OF  THE  FISHES   KNOWN  TO   OCCUR  IN 

THE  NORFOLK  WATERS. 


SUB-CLASS  L— TELEOSTEL 
Order  I. — Acanthopterygii.     Fam.  I.  — GASTEROSTBiD-fi. 

Gasterosteus  aculeatus  (L.)     Three-spined  Stickleback. 

In  the  Ouse  immense  quantities  of  this  species  are  often  caught 
and  sold  for  manure,  or  used  as  bait  for  eel.  Mr.  Gumey  states 
that  in  the  salt  marshes  at  Cley  and  Salthouse,  where  they  are  very 
numerous,  they  appear  to  form  the  chief  food  of  the  little  tern 
during  the  nesting  season. 

Gasterosteus  pungitius  (L.)     Ten-spined  Stickleback. 
In  ditches  near  Lynn  ;  not  very  common. 

Gasterosteus  spinachia  (L.)     Fifteen-spined  Stickleback. 

Yarmouth;  "rather  rare." — P.  Mr.  Gumey  saw  one  which 
was  taken  from  the  stomach  of  a  cod-fish  purchased  in  Norwich 
market. 

Fam.  hi. — ^Percid^. 

Perca  fluviatius  (L.)  Perch. 

Mr.  Gumey  has  observed  that  "  in  the  Yare  and  Bure  they  are 
much  larger  near  the  mouths  of  the  rivers  where  the  water  is 
brackish,  than  higher  up  where  this  is  not  the  case." 

A  perch  taken  in  Ormesby  Broad,  Sept.  4th,  1866,  was  recorded 
by  T.  E.  Gunn,  in  the  "  Zoologist,"  as  weighing  4 Jibs.,  and  mea- 
suring 18  inches  in  length. 

Labrax  lupus  (Cuv.)     Bass. 

Caught  occasionally  in  the  Norfolk  Estuary ;  one  which  I  saw 
in  1865,  taken  by  Mr.  Cresswell,  weighed  lOlbs. 

"  Very  rarely  oflf  Breydon." — P. 

Sir  T.  Browne  in  his  list  mentions  "  the  basse,  much  resembling 
a  flatter  kind  of  cod." 
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A  specimen  in  the  Norwich  Museum  was  presented  by  Mr.  J. 
H.  Gurney. 

Often  caught  in  Blakeney  harhour  on  hand  lines  baited  with 
Ammodytes  lancea ;  it  varies  from  4  to  6  or  7  lbs.  in  weight." — 
Eev.  E.  W.  Dowell. 

AcBRiNA  CBRNUA  (GUnth.)     Ruff  or  Pope. 

In  the  Ouse  above  Denver. 

Mr.  Lubbock  speaks  of  it  as  being  found  "  in  large  shoals  in  the 
Norfolk  rivers."  Paget  mentions  it  "  in  the  rivers  and  broads." 
Mr.  Gurney  has  met  with  it  in  the  Yare  and  Wensum.  With  the 
former  of  these  rivers  there  is  considerable  historical  interest  in 
connection  with  this  fish.  "  Cuvier  assigns  the  credit  of  its  first 
discovery  to  an  Englishman  whose  name  was  Caius  (Dr.)  He 
found  it  in  the  river  Yare  and  called  it  Aspredo,  a  translation  of 
our  name  ruflfe  (rough.)  Caius  sent  the  first  figure  of  this  fish  to 
Gresner,  who  published  it." — Yarrell,  vol.  i,  17,  British  Fishes. 

"Aspredo  fluvialis  pisces  est,  toto  corpore  asper,  pinnis  spinosis,  percae 
formfi  et  magnitudine.  *  *  *  *  *  Locis  gaudet  arenosis :  et 
cum  alibi  in  Britannia  turn  precipue  in  Hiero  flumine  (quod  nostrum  Nordo- 
vicum  alluens,  in  Baradenum  estuarium  ad  Hieri  ostium  (Hiermouth,  Yar- 
mouth) oppidum  turn  piscatu,  turn  porta  celebre,  illabitur)  frequens  est, 
NosUi  Ruffum  vocant :  quod  cum  Latinis  asperum  signiiicat,  Aspredinem 
piscem  nominavimus.'' — Caitu,  De  Bariorwm  Animalium^  <&c.    1670. 

Spenser,  in  his  "  Marriage  of  the  Thames  and  Med  way,"  writes  : — 

*'  Next  Cometh  Yar,  soft  washing  Norwich  walls, 
And  with  him  bringeth  to  their  festival 
Fish,  whose  like  none  else  can  show 
The  which  men  Buffins  calL" 

And  Sir  Thomas  Browne  speaks  of  "the  Aspredo  perca  minor ^ 
and  probably  cemua  of  Cardan  (?)  commonly  called  a  ruff;  in 
great  plenty  in  Norwich,  and  even  in  the  stream  of  that  city ; 
which  though  Camden  appropriates  unto  this  city,  yet  they  are 
also  found  in  the  rivers  of  Oxford  and  Cambridge," 

FaM.    VI. — MuLLIDiE. 

MuLLUS  SuRMULETus  (L.)  Surmullet 

In  the  History  of  Yarmouth  it  is  stated  that  "  10,000  were  sent 
in  one  week,  in  May,  1831,  to  the  London  market."     Though  the 
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species  there  mentioned  is  M.  barbatus,  it  is  evident  these  were 
the  surmullet  — the  red  mullet  occurring  but  rarely.  There  is  indeed 
no  satisfactory  record  of  its  having  been  taken  on  the  Norfolk  coast. 

Sir  T.  Browne,  in  a  letter  to  Dr.  Merritt,  a.d.  1668,  remarks, 
''we  have  also  a  mullus  barbatus  ruber,  mineaceus  or  cinnabarinus, 
somewhat  rough  and  but  dry  meat  There  is  of  them  major  and 
minor,  resembling  the  figures  in  Johnstone's  tab.  xviii." 

Mr.  Gumey  writes  to  me  "the  red  mullet  caught  on  the 
Eastern  coast  (usually  with  mackarel)  average  much  smaller  in  size 
than  those  on  the  Southern  coast,  and  seldom  show  any  stripes  at 
all  conspicuously.  I  much  suspect  that  many  of  them,  if  examined 
accurately,  would  be  found  to  belong  to  the  plain  red  mullet. 
The  large  red  mullet,  with  yellow  stripes,  I  never  recollect  to  have 
seen  taken  further  east  than  Worthing  in  Sussex.'' 

FaM.    VII. — SPABID2B. 

Canthartjs  LINEATU8  (White.)    Black-sea  Bream. 

There  is  a  fine  specimen  of  this  fish  in  the  Lynn  Museum, 
which  was  taken  in  the  Norfolk  Estuary. 

Pagellus  owenii.     (Giinth.)     Spanish  Bream. 

A  specimen  taken  off  Sherringham  was  presented  to  the  Norwich 
Museum  by  the  Kev.  A.  Upcher,  Nov.  13th,  1846.  Mr.  Gumey 
being  a  little  doubtful  of  the  correct  naming  of  this  rare  fish, 
through  the  kindness  of  the  Museum  Committee  I  was  allowed 
to  have  it  for  examination.  There  is  no  doubt  that  it  is  accu- 
rately named,  and  that  it  has  characters  quite  distinct  both  from 
the  Erythrinus  and  the  common  sea  bream. 

The  fin  rays  are — d.  23 ;  v.  5 ;  a.  12.  The  sixth  dorsal  ray 
shorter  than  the  one  which  precedes  and  the  one  which  follows  it. 

Pagellus  centrodontus  (Cuv.  and  Val.)     Sea  Bream. 

Sherringham,  H.  M.  Upcher,  Esq.  One  taken  June  9th,  1868  ;  a 
second,  June  12th,  1869. 

Chrtsophrys  aurata.  (Cuv.  and  Val.)     Gilthead. 

Yarmouth,  Paget;  taken  once  or  twice.  Pakefield,  April,  1829, 
by  R  Leathes ;  Yarmouth,  November  24th,  by  H.  Taylor.  These 
are  in  the  Norwich  Museum. 
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Fam.  X. — Triglid^. 

CoTTUS  GoBio  (L.)     River  Bull-head — Miller's  Thumb. 

Upper  Yare,  Tudd,  and  Wensum. 

Mr.  Gurney  sends  me  the  following  note  : — "  A  water  rail  was 
picked  up  near  the  Yare,  and  a  little  grebe  in  the  Wensum,  both 
choked  in  endeavouring  to  swallow  fish  of  this  species." 

CoTTUS  scoRPUs.  (L.)     Father  Lasher. 
Very  common. 

COTTCTS  BUBALIS   (Euphr.) 

Cromer,  "  one  speicimen." — J.  H.  G.  Norfolk  Estuary.  It  is 
also  mentioned  in  Sir  Thomas  Browne's  List. 

Trigla  cuculus  (B1.)    Elleck.     Red  Gurnard. 

Norfolk  Estuary,  1865,  Mr.  E.  L.  King. 

Mr.  Elwes  has  sent  me  a  water-colour  sketch  of  one  which  he 
caught  in  the  Estuary.  Yarmouth. — P.  Sir  Thomas  Browne, 
referring  probably  to  this  species,  mentions  the  Gornart  cuculus 
as  a  Norfolk  species. 

Trigla  hirundo  (B1.)     Tubfish. 

Norfolk  Estuary. — Mr.  E.  L.  King.  Mr.  Cresswell  took  a  second 
in  1864. 

Trigla  gurnardus  (L.)     Grey  Gurnard. 

I  have  seen  several  which  were  taken  in  the  Estuary. 
Yarmouth. — P.     "  Sometimes  tolerably  abundant  on  the  Norfolk 
Coast."— J.  H.  G. 

Trigla  p^oiloptera  (C.  and  V.)     Little  Gurnard. 

The  first  specimen  of  this  fish  caught  in  British  waters,  was 
taken  at  Youghal,  by  Mr.  William  Thompson,  of  Belfast,  in  1837. 
It  has  since  been  met  with  at  Weymouth  and  Falmouth. 

On  15th  May,  1873,  while  trawling  in  the  Lynn  roads  with 
Mr.  Elwes,  I  obtained  a  single  specimen  of  this  rare  species,  of 
which  the  following  are  the  measurements  : — Length  2  J  inches ; 
a.  18,  D.  8  (1st  shortest,  3rd  longest,)  15 ;  p.  10 ;  3rd  separate  and 
free;  first  dorsal  and  pectoral  fins  dark,  bluish-black;  general 
colour  red ;  lateral  line  to  dorsal  fin,  rough  with  uni-spinous  scales. 
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The   only  point  in  which  they  differ  from  Thompson's  descrip- 
tion is  in  the  number  of  rays  in  the  first  dorsal. 

* 

Agonus  oataphractus  (L.)     Pogge. 

Norfolk  Estuary.     Common. 

Lowestoft. — J.  H.  G. 

Sir  T.  Browne  evidently  describes  this  species  : — "A  little 
corticated  fish,  about  three  or  four  inches  long,  answering  that 
which  is  named  piscis  octangularis  by  Schoneveldus — *  Octago- 
nius  versus  caput ;  versus  caudam  hexagonius.' " 

Trachinus  draco  (L.)     Greater  Weever. 

Norfolk  Estuary. — R  E.  Yarmouth. — P.  "Occasionally  on 
the  East  Norfolk  coast."— J.  H.  G. 

Trachinus  vipera  (Cuv.  and  Val.)     Common.     Weever. 

In  Sir  T.  Browne's  list  this  species,  rather  than  the  preceding, 
is  referred  to,  "  a  sting  fish,  wiver,  or  kind  of  ophthidion,  about 
four  inches  long,  with  a  sharp,  small  prickly  fin  along  the  back, 
which  often  venomously  pricketh  the  hands  of  fishermen.'* 

The  erroneous  idea  that  a  wound  thus  inflicted  is  *  poisoned,' 
still  obtains  amongst  fishermen,  who  have  a  lively  aversion  to 
these  fish,  and  kill  them  with  evident  pleasure.  They  also  imagine 
that  the  fish  is  capable  of  striking  a  blow  with  scientific  accuracy  ; 
an  idea  supported  by  Mr.  Couch,  who  speaks  of  "  the  precision 
and  skill"  as  "truly  surprising."  Of  the  picked  dog  fish  he 
make^  a  similar  remark.  If  this  were  so  it  would  be  indeed  sur- 
prising, and  would  be  evidence  of  a  high  order  of  intelligence.  I 
have  watched  them  carefully,  and  could  observe  only  that  they 
make  sudden  bounds  with  their  fins  extended,  as  do  many  other 
species,  and  notably  the  percidae  and  the  cotti,  which  will  also 
inflict  a  severe  wound  if  not  carefully  handled.  Of  the  weevers,  it 
may  be  remarked  that  owing  to  their  habit  of  lying  half  buried  in 
sand  the  direction  of  their  spring  is  upwards. 

FaM.    XII. — SCUENID^. 

ScL£NA  AQUiLA  (Risso.)     Maigre. 

"A  specimen  taken  off  Sherringham,  in  1841,  is  in  the  Norwich 
Museum."—  J.  H.  G.     Another,  "  rather  over  five  feet  long,  and 
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weighing  84  lbs.,  came  ashore  at  Thorpe,  near  Aldborough,  30th 
August^  1868."— FiJ^  Heles'  Aldborough,  p.  182. 


FaM.    XVI.  — SoOMBERIDiE. 

Scomber  scomber  (L.)     MackareL 

Yarmouth,  "abundant." — P.  "Sometimes  they  are  of  a  very 
large  size ;  and  one  taken  this  year,  1668,  which  was  by  measure 
an  ell  long,  and  of  the  length  of  a  good  salmon,  at  Lowestoft.'* — 
Sir  Thomas  Browne. 

Couch  says  the  largest  he  ever  saw  measured  half  an  inch  over 
two  feet. 

Scomber  thynnus  (L.)    Tunny. 

Mr.  Gumey  writes  : — "An  immature  specimen  taken  off  the 
Suffolk  coast,  near  Southwold,  I  believe,  is  preserved  in  the 
Norwich  Museum." 

T.  E.  Gunn  mentions  one  taken  at  Yarmouth,  Oct.  6th,  1870, 
6  ft.  9  in.  in  length,  4  ft.  4  in.  in  girth,  weight  224  lbs. 

"  Small  specimens  not  unfrequently  taken  during  the  mackarel 
fishery."~Pa^^^. 

Auxis  ROCHEi  (Giinth.)     Plain  Bonito. 

Two  which  were  taken  in  June,  1839,  off  Yarmouth,  came  into 
Mr.  Yarrell's  possession  :  British  Fishes,  vol.  i.  p.  160. 

A  third,  also  taken  off  Yarmouth,  July  1847,  is  now  in  the 
Museum  of  the  Cambridge  Philosophical  Society. — T.  E.  Gunn. 

Naucrates  ductor  (L.)     Pilot  Fish. 

"Many  years  since  I  saw  a  specimen  freshly  caught  on  the 
Suffolk  coast,  and  sent  for  preservation  to  the  late  Mr.  J.  Tims, 
of  Norwich,  in  whose  house  it  was  unfortunately  destroyed  by  a 
fire  on  the  premises." — J.  H.  G. 

Zeus  faber  (L.)     Doree. 

"Hitherto  considered  rare,  but  this  summer  (1834,)  several  have 
been  caught  on  the  Knowl  by  the  turbot  fishers." — Paget, 
"Occasionally  but  not  frequently  sent  from  Yarmouth  to  the 
Norwich  market." — J.  H.  G. 
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"  The  Faher  tnaximus,  sometimes  found  very  large  ....  we 
often  meet  with  in  these  seas,  sometimes  called  a  peter-fish.'* — 
Sir  T.  Browne. 

It  is  sometimes  taken  in  the  Wash. 

Brama  rail  (B1.)     Eaj*s  Bream. 

Mr.  Gamey  mentions  a  specimen  which  was  taken  at  Yarmouth, 
and  is  now  preserved  in  the  Norwich  Museum,  and  the  Bev.  K 
W.  Dowell  saw  one  in  Norwich,  Jan.  25th,  1847,  which  was  also 
caught  at  Yarmouth. 

Lampris  LUNA  (Gm.)     Opah. 

"  A  magnificent  specimen  found  on  the  breakers  (Yarmouth) 
Nov.  1828  j  another  Dec.  24th,  1823."— Pa^^^ 

Couch  mentions  another  which  was  caught  on  the  Norfolk  coast 
in  1839  (British  Fishes,  vol.  ii,  p.  134.)  This  is  most  probably 
the  same  which  is  now  in  the  Wisbeach  Museum. 

Mr.  Foster,  the  curator,  informs  me  that  it  was  captured  oS 
Hunstanton,  July,  1839,  in  the  presence  of  Messrs.  Fraser  and 
Jecks.     It  is  also  mentioned  by  Yarrell  (vol.  i,  p.  195.) 

''A  specimen  obtained  at  Eccles,  July  6th,  1844,  is  in  the 
Norwich  Museum."— J.  H.  G. 

Fam.  XVIL — Caranqidjb. 

Trachurus  trachurus  (L.)    Scad.     Horse  MackareL 

One  which  I  saw  taken  in  the  Norfolk  Estuary  weighed  2  lbs. 
Paget  says  that  at  Yarmouth  **  it  is  rarely  caught  and  those  that 
are  taken  are  generally  small." 

"  Frequent  oflf  Lowestoft."— J.  H.  G. 

"  Before  the  herrings,"  says  Sir  T.  Browne,  "  there  commonly 
cometh  a  fish  about  a  foot  long,  by  fishermen  called  a  horsey 
resembling  in  all  points  the  Trachurus  of  Rondeletius." 

Mr.  H.  M.  Upcher  tells  me  that  he  has  seen  large  numbers  of  the 
scad  in  chase  of  small  fry  along  the  coast  at  Sherringham,  and  so 
intent  in  the  pursuit  as  to  be  easily  taken  with  a  landing  net. 
The  beach  was  quite  covered  with  small  fish  which  were  stranded 
on  the  shingle  after  leaping  from  the  water  to  escape  their 
puTsners. 
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FaM.    XVIII. — XiPHIIDiE. 

XiPHiAS  GLADius  (L.)    Swordfish. 

Mundesley — H.  M.  Upcher,  Esq. 

In  August,  1865,  a  specimen  measuring  from  tip  to  tip  10  ft. 
2  in.,  was  brought  to  me  by  some  Lynn  fishermen,  who  had  found 
it  stranded  about  four  miles  below  Lynn.  There  was  no  wound 
to  account  for  its  death,  and  it  had  evidently  been  left  by  the 
receding  tide.  My  friend  Dr.  T.  S.  Cobbold,  who  examined  it 
with  me,  discovered  in  it  several  species  of  Entozoa  new  to  science. 
In  the  stomach  there  were  besides  some  small  fish,  the  remains  of 
crabs  and  starfishes.  Sir  T.  Browne  mentions  one  with  a  sword  a 
yard  and  a  half  long,  taken  by  being  entangled  with  herring  nets 
at  Yarmouth. 

"On  the  31st  Oct.,  1861,  a  specimen  9  ft.  5  in.,  including  the 
sword,  which  measured  3  feet,  was  observed  in  shallow  water  at 
Mundesley,  and  captured  by  a  noose  being  passed  over  its  tail  — 
The  head  is  in  the  Norwich  Museum.  I  tasted  the  flesh,  and 
found  it  very  palatable." — J.  H.  G. 

The  sword  of  one  found  in  the  Wash  is  now  in  the  Wisbeach 
Museum. 

Fam.   XIX. GOBIID^. 

GoBius  UNTPUNCTATUS  (Yar.)     One-spotted  Goby. 
Norfolk  Estuary.     Very  common.     Yarmouth. — P. 

Gx)BiU8  AURATU8  (Risso.)     Yellow  Goby. 
Norfolk  Estuary.     Cromer.     Common. — J.  H.  G. 

GoBius  RHODOPTERUS  (Gunther.)     Speckled  Goby. 
Norfolk  Estuary  :  July  1868. 

GOBIUS  MINUTUS   (Gm.) 
Norfolk  Estuary. 

GOBIUS   PU8ILLU8    (J.  L.) 

This,  which  has  not  hitherto  been  described,  and  is,  I  think,  a 
well  marked  species,  was  first  found  by  me  near  Lynn  about  four 
years  ago.     D.  6 — 10,  a.  10,  v.  10. 

Length,  1^  inches ;  head  rather  higher  than  broad ;  dorsal  fins 
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closely  approximate — as  high  as  body.  Body  transparent,  covered 
with  dark  spots,  which  are  larger  and  square-shaped  along  lateral 
line ;  anal  and  second  dorsal  fins  equal  and  opposite ;  third  ray  of 
first  dorsal  longest ;  all  the  fins  transparent^  without  dots ;  end  of 
tail  square. 

In  many  respects  this  agrees  with  Gobius  minutuSy  but  there  are 
Tery  marked  differences,  sufficient  to  establish  its  specific  character. 

When  transferred  to  the  aquarium  from  the  pool  in  which  they 
were  discovered,  these  fish  lived  for  a  long  time  in  quite  fresh 
water,  if  gradually  accustomed  to  it,  but  when  suddenly  placed  in 
cold  fresh  water  they  were  apparently  asphyxiated,  all  the  fins 
becoming  rigidly  expanded.  They  took  food  readily  fix)m  the 
hand,  and  would  attach  themselves  to  the  sides  of  the  glass  in  any 
position  by  means  of  the  ventral  fin. 

Calliontmus  ltra  (L.)  Gemmeous  Dragonet  Yellow  Skulpin. 

Norfolk  Estuary  :  common. 

Yarmouth  :  "  very  rare." — P. 

The  dusky  skulpin  is  now  proved  to  be  the  female  or  imma- 
ture male  of  this  species.  In  the  Estuary  the  adult  male  is  com- 
paratively rare. 

Fam.  XX. — DisooBOU. 

Ctclopterus  lumpus  (L.)    Lump  fish. 

I  have  seen  five  or  six  large  ones  taken  in  the  Norfolk  Estnaij 
within  the  last  ten  years. 

Paget  mentions  "one  taken  in  the  river"  at  Yarmouth,  in  1819. 

''  One  in  the  Norwich  Museum,  taken  off  Yarmouth,  January, 
1848,  weighed  13 J  lbs."— J.  H.  G. 

Sir  T.  Browne  says  this  fish  is  "esteemed  by  some  a  festival 
fish,  though  it  affordeth  but  a  glutinous  jelly,  and  the  skin  is  beset 
with  stony  knobs  after  no  certain  order." 

LiPARis  vuLOABis  (Cuv.)    Sea  Snail 

Norfolk  Estuary  :  not  common.     Cromer.*-J.  H.  G. 


LiFARiB  xoNTAOui  (Cuv.)    Montague's  Sucker. 

1  have  frequently  taken  this,  which  is  mooh  mom  oummon  hcM 
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than  the  preceding,  in  the  Estuary,  and  several  times  in  the  river 
opposite  Lynn,  in  fresh  water  at  low  tide. 

Colonel  Montague,  after  whom  this  species  is  named,  says  it 
"  inhabits  only  the  rocky  parts  of  the  coast,  and  of  course  is  rarely 
taken  with  the  dredge." — Yarrell,  vol.  ii,  p.  375. 


Fam.  XXII. — Pbdiculati. 

LoPHius  PI8CAT0RIUS  (L.)     Angler. 

Norfolk  Estuary :  not  uncommon  ;   sometimes  of  large  size. 
Yarmouth. — P.     "The  rana  piscatrix,  or  frog  fish,  is  some- 
times found  in  large  magnitude." — Sir  T.  Browne. 

Fam.  XXTY. — Blenniid^. 

Anarrhi<3HA8  lupus  (L.)     Wolf  Fish. 

Yarmouth. — P. 

Mr.  Gumey  writes  :  "  I  have  seen  a  few  taken  off  the  East 
Norfolk  coast,  one  is  in  the  Norwich  Museum." 

Sir  T.  Browne  makes  mention  of  the  "  sea  wolf  or  lupus  nostras 
of  Schoneveldus,  remarkable  for  its  spotted  skin  and  notable 
teeth." 

One  in  the  Wisbeach  Museum  was  taken  in  the  Norfolk 
Estuary. 

Blennius  pholis  (L.)     Shanny. 

Cromer  :  "  among  stones  at  low  tide." — J.  H.  G. 

Centronotus  GUNNELLU8  (BL  Schu.)     Buttcrfish. 

Norfolk  Estuary :  common. 
Yarmouth. — P.    Cromer. — J.  H.  G. 

Zoar6e8  viviparus  (L.)     Viviparous  Blenny. 

Norfolk  Estuary.     Yarmouth. — P. 

Mr.  Gumey  says  : — "  Adult  specimens  are  found  near  the  beach, 
Lowestoft,  and  in  the  later  summer  months  young  ones,  about  an 
inch  in  length,  are  abundant  in  the  upper  part  of  the  inner 
harbour  at  Lowestoft,  where  they  frequent  the  mud  banks,  and  I 
think  burrow  in  them." 
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Fam.  XXXVII. — Atherinidjs, 

Athbrina  presbyter  (Cuv.)     Atherine. 

Lowestoft — J.  H.  G. 

Norfolk  Estuary — frequent  in  the  summer  months. 

Fam.  XXXVIIL— Mugilid^. 

MuGiL  OAPiTO  (Cuv.)     Grey  Mullet. 

Norfolk  Estuary  :  common.     Yarmouth. — P. 

"  Several  years  ago,"  Mr.  Gurney  writes,  "  a  lot  of  unusually 
large  grey  mullet,  were  sent  to  the  Norwich  market  from 
Blakeney.  I  have  also  seen  some  very  fine  specimens  taken  on 
the  Suffolk  coast,  at  the  mouth  of  the  river  Orwell." 

'  MuGiL  CHELO  (Cuv.)     Lcsscr  Grey  MuUet. 
Norfolk  Estuary.— F.  J.  Cresswell,  Esq. 

Fam.  XLII. — Gobiesociikb. 

Lepadogaster  bimaculatus  (Giinth.)     Two-spotted  Sucker. 

For  the  only  record  of  this  being  taken  on  the  Norfolk  coast  I 
am  indebted  to  the  Rev.  E.  W.  Dowell,  who  caught  one  at 
Blakeney,  in  July,  1846. 

Order  II. — Acanthopterygii  pharyngognathi. 

Fam.  II. — Labrid-e. 

Labrus  maculatus  (Bloch.)     Ballan  Wrasse. 

"  A  young  one,  about  eight  inches  long,  was  taken  with  hook 
and  line  in  the  outer  harbour  at  Lowestoft,  in  August^  185S," — 
J.  H.  G. 

Yarmouth,  April  15th,  1868. — Gunn.  Lynn  Eoads,  Nov.  14th, 
1869.— E.  L.  King. 

Labrus  mixtus  (L.)     Green  Wrasse. 

A  specimen  in  the  Wisbeach  Museum  was,  as  I  am  informed 
by  Mr.  Foster,  the  curator,  captured  in  the  Norfolk  Estuaiy  in 
1850.     Mr.  Cresswell  has  once  taken  this  fish  o£f  Hunstanton. 

D  2 
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Order  III. — Anacanthinl     Fam.  III. — Gadid^. 

Gadus  morrhua  (L.)     Cod. 

Mr.  Gumey  has  the  following  notes  : — "  It  used  to  be  thought 
that  the  finest  cod  supplied  to  the  Norwich  fish-market  were  those 
sent  up  from  Sherringham,  which  were  usually  found  to  have  been 
feeding  on  crabs."  "  On  16th  May,  1851,  I  saw  a  fish  caught  at 
Lowestoft,  and  called  there  by  the  fishermen  a  "  lord,"  resembling 
the  variety  often  cod  figured  under  that  name  by  Yarrell  in  his 
second  edition,  vol.  ii,  p.  229.  This  specimen  was  15^  in.  long, 
and  its  fin  rays  numbered  as  under : — 

Dorsal,  11,  15,  and  16 ;  pectoral,  19 ;  ventral,  7 ;  anal,  17  and 
16 ;  candal,  34. 

Gadus  jeolefinus  (L.)     Haddock. 

Norfolk  Estuary  :  common. 

Yarmouth. — P.  In  Sir  T.  Browne's  list : — "  Asellus  minor 
Schoneveldi  (callarius  plinii,)  or  haddocks." 

Gadus  luscus  (L.)    Bib. 

Lowestoft. — J.  H.  G.    Norfolk  Estuary. 

Gadus  merlanqus  (L.)    Whiting. 

Norfolk  Estuary :  plentiful. 

Yarmouth. — P.  Plentiful  off  Lowestoft,  especially  in  autumn.'' 
— J.  H.  G.  "  The  whiting  on  the  coasts  of  Norfolk  and  Suffolk^ 
only  attains  about  two-thirds  the  size  of  those  on  the  Devonshire 
coast." — lb.  "Asellus  albus,  or  whitings,  in  great  plenty." — 
Sir  T.  Browne, 

Gadus  virens  (L.)    Coal-fish.     Green  Cod. 

Yarmouth:  "plentiful" — P.  *^ Asellus  niger,  carbonariuSf 
OT  coal-fish." — Sir  T.  Browne. 

A  large  one  caught  in  the  Norfolk  Estuary  in  1845,  is  in  tha 
Wisbeach  Museum. 

The  Eev.  E.  W.  Dowell  has  frequently  taken  them  with  the  line 
in  Blakeney  harbour. 

Lota  vulgaris  (Yar.)    Burboli 

Yare,  Bure,  and  Waveney.  "It  penetrates  almost  to  the 
•ouroes  of  the  rivers.     I  have  known  many  caught^   and  some 
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two  or  three  pounds  in  weight,  from  the  small  streams  which 
unite  to  form  the  TheV— Lubbock's  "  Fauna  of  Norfolk." 

"  One  in  Norwich  Museum  taken  near  Shropham." — J.  H.  G. 

Sir  Thomas  Browne  mentions  it — "  to  be  had  in  the  Norwich 
river  and  between  it  and  Yarmouth,  as  also  in  the  rivers  of 
Marshland.'' 

Mr.  Norman,  of  Yarmouth,  caught  one  2  lbs.  2  ozs.  in  weight, 
near  Bemey  Arms,  Cement  Works. 

Meblugius  vulgaris  (Fleming.)    Hake. 
**  In  February,  1847,  a  hake  about  30  inches  long,  was  caught 
off  Sherringham." — J.  H.  G. 

MOLVA  VULGARIS  (L.)      Ling. 

Norfolk  Estuary  :  common,  but  not  of  large  size. 

Yarmouth. — P. 

In  the  ''L*£strange  Household  Book,"  frequent  mention  if 
made  of  this  species — e.g. — 11  Hen.  VIII.,  1519  : — 

"  Item. — P*-  for  half  a  hundred  Lynge  xd.  Item. — For  carrying 
of  y*  same  Lynge  fr.  y*  Bulle  to  y*  comon  Stath,  iiijd." 

MoTELLA  TRioiRRATA  (Bl.)     Three-bearded  Rocklmg. 

Norfolk  Estuary. — Mr.  Plowright.  Sherringham,  one  specimen. 
—J.  H.  G. 

MoTELLA  MU8TBLA  (L.)     Five-bcarded  Rockling. 

Norfolk  Estuary,  two—Aug,,  1870;  Sept.,  1871."— Mr.  Plow- 
right.  Yarmouth. — P.  "A  very  small  specimen  taken  Dec.  17th, 
1821."  "Abundant  at  Cromer  among  stones  at  low  water." — 
J,  H.  G* 

Eaxioefs  trifurcus  (Walb.)    Lesser  Forkbeard. 

Norfolk  Estuary. — Mr.  Plowright.  "A  few  taken  off  Cromer." — 
J.  H.  G  Sherringham,  Jan.  29th,  1846  :  Rev.  E.  W.  Dowel 
("Zoologist,"  1264.)  "  One  of  the  rarest  British  species."— Far- 
rell,  vol.  ii,  293. 

Fam.  rV. — OpHiDimA. 

Ammodttes  tobianus  (L.)    Larger  sand-launce. 

Norfolk  Estuary.     Common. 

Yarmouth. — P.     Lowestoft.     Common. — J.  H.  G. 
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Sir  T.  Browne  observes — "The  sand-eels  (Anglones  of  Aldro- 
vandus,  or  Tobianus  of  Schoneveldus)  commonly  called  smoulds, 
taken  out  of  the  searsands,  with  forks  and  rakes,  about  Blakeney 
and  Burnham :  a  small,  round,  slender  fish,  about  three  or  four 
inches  long,  as  big  as  a  small  tobacco  pipe ;  a  very  dainty  dish." 

Ammodttes  lanceolatus  (Lesauv.)     Lesser  sand-launce. 
Norfolk  Estuary. 

Fam.  VII. — Pleuronectidje. 

HiPPOGLOSSUs  VULGARIS.     (Flem.)     Holibut. 

Norfolk  Estuary. 

Yarmouth.— P.  "  The  Norwich  Papers  of  15th  February,  1873, 
record  the  exliibition  in  Norwich  fish-market  of  a  holibut  taken 
ofif  Yarmouth.  It  measured  5  ft.  4  in.  long,  2  ft  6  in.  broad, 
9  in.  thick,  and  weighed  7i  stones." — J.  H.  G. 

Ehombus  maximus  (L.)     Turbot. 

Norfolk  Estuary.  Yarmouth. — P.  "A  large  turbot,  in  ex- 
cellent condition,  alive  and  in  fuU  vigour,  was  brought  to  me 
in  Lowestoft,  having  been  caught  in  the  deep  channel  which  runs 
close  to  the  shore  opposite  the  Esplanade ;  and  a  respectable  fisher- 
man, in  whose  veracity  I  place  full  confidence,  told  me  that  he 
once  caught  two  large  turbots  at  once,  at  the  head  of  Lowestoft 
inner  harbour,  just  below  Mutford  Lock." — J.  H.  G. 

This  and  the  following  species  are  mentioned  by  Sir  T.  Browne  : 
"  The  great  rhombus  or  turbot,  aculeatus  et  levis,^' 

In  the  "L'Estrango  Household  Book,"  a. d.  1519.— "Item. — A 
fresh  turbutt,  ijs.  iiijd." 

Rhombus  l^vis  (L.)     Brill. 

Norfolk  Estuary.     Common.     Yarmouth. — P. 

"L'Estrange  Household  Book."— "  Item.— Paid  to  John  Syft^ 
for  a  brattcocke,  viijd."  Sir  T.  Browne  refers  to  this  in  the  fol- 
lowing distich  (MS.  Sloan,  1784,)  with  the  explanatory  note  : — 

"  Of  wry-mouthed  fish  !  give  me  the  left  side  black,* 
Except  the  8ole,t  which  hath  the  noblest  smack." 

♦  As  turbot,  brety  bretcocky  skrills.       +  Which  is  black  on  the  right  side 
as  also  butts,  sandaps,  and  flounders. 
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Mr.  Gumey  inforins  me  that  "  from  thirty  to  forty  years  ago  a 
flat  fish  was  commonly  caught  about  Wells,  which  was  locally 
called  a  *  bradcock/  but  I  have  not  been  able  to  ascertain  its  scien- 
tific name." 

The  term  is  still  used  here  with  reference  to  the  brill. 

Pleuronectes  platessa  (L.)     Plaice.     Common. 

"Item. — Paid  for  x  plaices,  iij." — "  L'Estrange  Household  Book." 

Pleuronectes  limanda  (L.)     Dab. 

Pleuronectes  flesus  (L.)     Flounder. 

Norfolk  Estuary.     Common. 

In  1862  an  albino  variety  was  brought  to  me.  Both  sides  were 
white,  and  the  fins  and  eyes  pink. 

Yarmouth. — P.  Lowestoft. — J.  H.  G.  "  Small  flounders  occur  in 
the  Yare,  as  high  up  as  the  "  New  Mills"  at  Norwich,  which  is  the 
first  stoppage  in  the  river  to  fish  ascending  from  the  sea." — J.  H.  G. 

I  have  frequently  seen  i^pecimens  caught  in  the  Ouse,  which 
were  affected  with  a  peculiar  skin  disease  resembling  epithelioma — 
large  fungous  growths  cropping  out  over  the  whole  body — ^the 
granulations  large  and  roe-like— ninder  the  microscope  consisting 
of  large  nucleated  cells. 

Pleuronectes  microcephalus  (Donov.)     Smeared  dab. 
Norfolk  Estuary. 

Solea  vulqaris  (QuenseL)     Sole. 

Norfolk  Estuary.     Common. 

Yarmouth. — ^P. 

Mr.  Gumey  thinks  that  "  the  sole,  like  the  whiting,  attains  only 
about  two^thirds  the  size  on  the  coasts  of  Norfolk  and  Suffolk 
that  it  does  on  the  Devonshire  coast."  Very  large  specimens  are, 
however,  occasionally  taken  in  Lynn  Deeps. 

Order  IV. — Phtsostoml    Fam.  VEL — Salmonida. 

Salmo  salar  (L.)     Salmon. 

Yarmouth.  "  Small  ones  have  very  rarely  been  taken  in  the 
mackarel  nets." — Paget, 
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Sir  T.  Browne  obeerves — "  Salmon  no  common  fish  in  onr  rlTera^ 
though  many  were  taken  in  the  Ouse ;  in  the  Bare  or  north  river  ; 
in  the  Waveney  or  south  river ;  in  the  Norwich  river  but  seldom, 
and  in  the  winter.  But  four  years  ago,  fifteen  were  taken  at 
Trowse  Mill  at  Christmas,  whose  mouths  were  stuck  with  small 
worms  or  horse  leeches,  no  bigger  than  fine  threads.  ♦  ♦  ♦  Most 
of  our  salmon  have  a  recurved  piece  of  flesh  in  the  end  of  the 
lower  jaw,  which,  when  they  shut  their  mouths,  deeply  enters  the 
upper,  as  Scaliger  hath  noted  in  some." 

Of  late  years  the  salmon  seems  to  have  disappeared  from  the 
Norfolk  coasts.  The  only  instance  of  which  I  have  any  record,  is 
one  which  was  caught  in  a  flooded  meadow  at  Lakenham,  about 
December  1st,  1873.  This  was  shown  by  Mr.  Gumey  to  Dr. 
Giinther,  who  pronounced  it  beyond  doubt  a  true  salmon.  It  has 
been  presented  by  Mr.  Birkbeck  to  the  Norwich  Museum.  Mr. 
Gumey  says  this  is  the  first  Norfolk  salmon  he  has  seen. 

Salmo  trutta  (Flem.)     Salmon  trout. 

Frequently  caught  in  the  Ouse  and  the  Estuary. 

In  the  Bure  and  Waveney. — Lubbock, 

Mr.  Stevenson  reports  that  one  was  taken  with  rod  and  line,  at 
Lyng  Mills,  March,  1862.  It  weighed  15  lbs.,  and  was  31  inches 
in  length.  Another  taken  at  the  same  place  soon  afterwards 
weighed  10  lbs. 

Mr.  Gumey  thinks  these  could  not  have  been  Salmo  trutta^ 
*'a&  no  sea-trout  could  ascend  the  river  higher  than  the  'New 
Mills'  at  Norwich." 

Mr.  Dowell  observes  that  the  salmon  trout  remains  on  our  coasts 
at  all  times  of  the  year,  but  he  has  never  seen  it  with  roe. 

In  the  "L'Estrange  Household  Book." — "Item. — Paid  for  a 
samon  troute,  xd." 

Salmo  ferox  (Jard.  and  Selb.)     Lake  trout 

Mr.  J.  J.  Colman,  of  Norwich,  a  few  years  since,  hatched  a  number 
of  the  ova  of  this  species,  and  introduced  them  into  the  small  streams 
near  Eaton  and  Cossey.  "  A  few  more,"  he  says,  in  a  letter  to 
Mr.  Gumey,  "  went  to  the  Stoke  (Holy  Cross)  river,  and  some  to 
the  stream  between  Keswick  Mills  and  Lakenham.  I  gave  some 
to  Mr.  Cozens  Hardy,  of  Letheringsett,  but  I  believe  they  were  all 
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eaten  by  ducks.  In  the  Eaton  etreom  tbeie  are  scarcely  any  to  be 
Been,  though  I  bavo  taken  only  about  two  fieh  out— one  of  them 
was  undoutiteillj  a  Lake  trout,  weighing  3  or  •!  Iba." 

Salmo  Futio  (L.)     Common  trout. 

Karborough,  Caatlencre,  Sec. 

Bure  and  Yore.— Lubbock. 

Mr.  Gurney  thinks  the  supposed  "  Balmon,"  from  Cossey  and 
Swanton,  mentioDed  in  Lubbock's  "  Fauna,"  were  of  this  species, 
also  the  Lyng  specimen  reuorded  by  Mr.  Stevenson  ;  and  he  adds 
"  it  is  remarkable  that  litis  fish,  though  abundant  in  the  Wensum, 
is  not  a  native  of  the  Upper  Van.*,  and  an  attempt  to  introduce 
them  BrtiKcially  by  hutubin^t  ova  in  ihu  Yare  appears  to  havo  failed." 

In  the  Tudd,  a  small  stream  intermediate  between  the  Upper 
Wensum  and  Upper  Yare,  trout  are  found,  and  grow  Inrf^,  but  ara 
said  to  be  descended  from  some  artificially  introduced  trom  thirty 
to  forty  years  ago. 

K  trout  exist  in  tlie  Yare,  as  stated  by  Lubbock,  T  believe  it 
is  only  in  the  lower  stream,  after  it  lias  been  joined  by  the  Wcnsum- 

A  remarkably  fine  trout  of  this  species  was  taken  Hth  February, 
1867,  in  the  river  Elyth,  near  Halosworth.  This  Hsb  (of  which  I 
have  seen  a  photograph)  weighed  IS  lbs.,  and  measured  40  Incbea 
in  total  length,  and  was  31  inches  in  girtb. 

Sir  T.  Browne  mentions  "  the  Irulla,  or  trout,  and  the  gam- 
marus,  or  crawfish,  but  scarce  in  our  rivers ;  but  frequently  taken 
in  the  Bure  or  North  river,  and  in  the  several  branches  thereof ;" 
and  he  adds,  "  very  remarkable  large  cmwfislias  to  be  found  in  the 
river  which  runs  by  Castleacre  and  Korford."  Queiy,  are  they 
stilt  to  be  found  in  that  locality  1 

OauERca  EFBBLANCs  (L.)     Smelt. 

Very  abundant  in  the  shallow  waters  of  the  Estuary,  and  on 
the  Burgh  Flats,  Yarmouth,  where  they  often  attain  a  large  size. 
Mr.  ^'ornian  has  measured  some  taken  at  Uie  latter  place,  wbich 
were  eleven  inches  and  a  half  long,  and  weigbud  seven  onucea. 
1  have  wen  OrU  of  exactly  the  same  aiie  and  weight  (Feb.  2lBt, 
1874)  taken  on  the  Quae.  These  were  full  of  roe.  In  1867  Isaw 
one  which  was  a  foot  long,  and  wbich  weighed  only  a  ijiiaTter  of  a 
pound. 
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,  The  smelt  fishery  is  much  damaged  by  the  practice  of  taking 
them  in  the  rivers  during  the  spawning  season.  Immense  quan- 
tities are  caught  in  what  ought  to  be  the  close  season,  when  they 
are  watery  and  insipid.  There  ought  to  be  a  strict  prohibition 
against  taking  them  whilst  in  the  rivers. 

In  Sir  T.  Browne's  list  mention  is  made  of  "spirinches,"*  or 
smelt  in  great  plenty  about  Lynn ;  but  where  they  have  also  a 
small  fish  called  a  priame,  answering  in  taste  and  shape  a  smelt  ; 
and  perhaps  are  but  a  younger  sort  thereof.'' 

"They  ascend  the  Norwich  river  as  far  as  the  *New  Mills, 
where  great  numbers  are  taken  every  season." — J.  H.  G. 

Mr.  Southwell  informs  me  that  many  are  kept  alive  in  tanks, 
in  the  Norwich  fish-market  until  required  for  use. 


Fam.  XII. — EsooiD^. 

Esox  LUCIUS  (L.)     Pike. 

Attains  a  large  size  in  the  Norfolk  Broads,  from  25  to  35  lbs. — 
Lubbock, 

Mr.  R  R.  B.  Norman  mentions  (in  "  Land  and  Water,"  1873,) 
one  taken  in  the  Broads  near  Yarmouth,  which  weighed  36^^  lbs., 
and  was  54  inches  long ;  it  was  caught  with  a  trimmer. 

Fam.    XIV. SoOMBRBSOCIDiB. 

ScoMBBESOX  8AURU8  (Walb.)     Skipper. 

Yarmouth. — J.  H.  G. 

"Two  specimens,  about  16  inches  long,  caught  October  25th, 
1844,  are  now  in  the  Norwich  Museum." 

Blakeney  Harbour,  December  7th,  1846. — Rev,  E.  W,  Dowell. 

Sir  T.  Browne  remarks,  "  The  saurus  we  sometimes  meet  with 
young.  Eondeletius  confesseth  it  a  very  rare  fish,  somewhat 
resembling  the  acus  or  needlefish  before,  and  mackarel  behind." 

Belone  VULGARIS  (Flcm.)    Garfish. 
Lynn  Eoads. — Mr.  E.  L.  King. 

•  Mr.  Gumey  adds  the  following  note :— "  In  Monle's  *  Heraldry  of  Fis 
'  spiering'  is  given  as  the  Dutch  name  for  the  smelt." 
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Lubbock  says  this  has  been  taken  within  five  miles  of  Norwich. 

"The  acus  majors  called  by  some  garfish  and  greenback, 
answering  the  figure  of  Rondeletius,  under  the  name  of  acus  prima 
species,  remarkable  for  its  quadrangular  figure  and  verdigrease- 
green  bone" — Sir  T,  Browne, 

In  the  editor's  foot-note  this  is  incorrectly  given  as  Centriscus 
scolopax,  a  Mediterranean  fish,  not  likely  to  be  caught  on  the 
Norfolk  coasts. 

Hemiramphus  Europ^ub  (Yar.)     Europsean  half  beak. 

Ouse  below  Lynn,  July  6th,  1868.  I  found  large  numbers  of 
these  singular  fish  skimming  along  the  surface  of  the  water  with  a 
wriggling  motion.  The  day  was  bright,  the  water  singularly 
smooth,  and  the  surface  was  continually  disturbed  by  these  active 
little  creatures,  of  which  there  must  have  been  many  thousands, 
engaged  in  taking  their  prey.  I  captured  a  considerable  number 
of  them,  and  on  examination,  found  that  their  food  consisted  of 
small  entomostraca,  amongst  which,  in  the  stomach  of  one,  were 
thirty  specimens  of  Canthocamptus  stromii,  which  I  had  hitherto 
found  very  rare  in  these  waters,  and  in  one  I  also  found  a  nema- 
tode worm  an  inch  long. 

One  feature  of  the  half  beak  appears  to  have  escaped  previous 
observation,  as  it  is  not  mentioned  by  Couch  or  Yarrell,  and  the 
published  figures  are  equally  defective.  The  lower  jaw,  which 
extends  far  beyond  the  other,  is  provided  with  a  broad  membrane 
on  each  side,  giving  a  total  width  of  one-eighth  of  an  inch,  thus 
aiding  materially  in  taking  its  prey,  as  the  jaw  is  converted  into  a 
sort  of  scoop.  On  being  removed  from  the  water,  the  membrane, 
which  is  covered  with  dark  radiating  spots,  collapses,  and  the  beak 
has  then  the  acicular  character  seen  in  the  plates.  The  membrane 
does  not  extend  quite  to  the  tip,  but  the  jaw  is  apiculate. 

This  fish  had  only  been  seen  four  or  five  times  previously,  and  I 
have  never  found  it  again,  though  I  have  repeatedly  searched  for 
it  at  the  same  time  of  year.  This  is  remarkable,  as  it  is  obvious, 
from  the  configuration  of  the  jaw,  that  it  is  only  fitted  for  surface 
feeding  on  entomostraca,  and  small  insects  which  are  found  on 
the  surface  of  the  water  in  bright,  still  weather.  It  ought,  there- 
fore, to  be  frequently  met  with  if  it  be  a  mature  form,  and  not,  as 
has  been  supposed,  an  early  state  of  some  other  species. 
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Fam. — XVII.    Cyprinidjl 

Ctprinus  carpio  (L.)    Carp. 

A  large  one  was  taken  in  the  Kettle  Mills  pond,  Lynn,  in  1865. 
Mr.  Lubbock  says  "it  is  not  common  upon  the  whole  of  the 
broads,  but  where  it  does  occur  grows  to  the  very  largest  size ;  the 
dimensions  of  one  lately  taken  are  as  follows — ^length,  29^  in., 
girth,  29  in.,  weight,  15^  lbs." 

"Nearly  forty  years  since  a  carp,  of  about  12  lbs.  weight,  was 
found  alive  and  healthy  in  a  drain  communicating  with  the  River 
Wensum,  near  the  site  of  the  old  Blackfriars  Monastery,  at 
Korwich.  With  this  exception  I  never  knew  a  carp  taken  in  the 
Norwich  river." — J.  H.  G. 

Sir  T.  Browne  says,  "two  of  the  largest  I  ever  beheld  were 
taken  in  the  Norwich  river." 

Ctprinus  auratus  (L.)     Gold-fish. 

Mr.  Gunn  says  these  fish  are  "bred  at  several  mill-pools  in 
Norfolk,"  but  gives  no  locality. 

Carassias  vulgaris  (nilss.)     Crucian. 

"A  solitary  specimen  has  been  twice  observed  in  the  Yare.'* 
— "  Fauna  of  Norfolk." 

Mr.  Gurney  informs  me  that  it  is  common  in  ponds  in  East 
Norfolk,  and  he  says  "  it  is  well  known  to  hybridize  freely  with 
the  common  caip.  Some  years  since  some  hybrids  of  this  des- 
cription, bred  at  Hempstead,  near  Holt,  were  identified  as  such  by 
Dr.  Gunther,  to  whom  I  sent  them  for  examination.  At  Hemp- 
stead the  true  carp  generally  attains  8  lbs.  in  weight,  and  the 
hybrid  about  half  that  weight.  The  largest  specimen  of  Cypnnus 
Carassias  of  which  I  have  note  weighed  only  1  lb.  7  ozs." 

GoBio  FLUViATiLis  (Flem.)     Gudgeon. 

Lynn. 

The  broads. — P.  "Abundant  in  the  higher  part  of  the  rivere, 
but  not,  I  think,  otherwise  than  of  rare  occurrence  amongst  the 
broads." — Lubbock.  "The  upper  part  of  the  Yare,  the  Tudd, 
and  the  upper  part  of  the  Wensum." — J.  H.  G.  "  Gudgeons  or 
funduli  fluviatilis ;  many  whereof  may  be  taken  in  the  river 
within  the  city." — Sir  T,  Browne, 
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Lbuoisous  rutilus  (L.)    Eoach. 

Common  in  streams  and  broads. 

Mr.  Gumey  remarks  that  they  are  very  fine  in  the  Yare  and 
Wensum.  Mr.  Norman  caught  one  at  Yarmouth  which  weighed 
2  lbs.  2  ozs. 

Leucibous  buooenhaoii  (Cuv.  and  Yal.)    Pomeranian  Bream. 

Surlingham  broad. — Mr.  Mills.  "One  taken  at  Cossey, 
upwards  of  four  pounds  in  weight,  is  now  in  the  Norwich 
Museum." — Lubbock. 

This  has  been  proved  by  Professor  Von  Siebold  to  be  a  hybrid 
between  A  bramis  brama  and  Leuciscus  rutilus. 

Leuciscdb  cephalus  (L.)     Chub. 

"  Is  totally  unknown  in  the  Bure,  the  Yare,  and  I  believe  the 
Waveney.  Is  very  large  in  some  Norfolk  rivers,  the  Ouse,  the 
Thet,  and  the  Wissey,  near  Stoke  Ferry." — Lubbock, 

Sir  T.  Browne  remarks,   "the  chubbe, to  be  found  in 

divers  other  rivers  in  England,  I  have  not  observed  in  these." 

Leuoisous  ertthrophthalmub  (L.)    Eudd. 

Common  in  the  broads  and  rivers. 

Mr.  Norman  has  taken  one  weighing  3  lbs.  1  oz. 

Leuoiscus  vulgaris  (Cuv.)    Dace. 

Common. 

"  Abundant  and  large  in  the  upper  Yare.  Does  not  thrive  in 
ponds." — J.  H.  G. 

This  and  the  two  preceding  are  mentioned  in  Sir  T.  Browne's 
list. 

Mr.  T.  G.  Bayfield,  of  Norwich,  states  that  a  specimen  of  what 
he  confidently  believed  to  be  the  var.  Leuciscus  cceruleus  was 
taken  some  years  ago  by  Mr.  Ewing,  between  Keswick  and 
Cringleford  Mills. 

Leuoiscus  phoxinub  (L.)    Minnow. 

TiNCA  VULGARIS  (Yar.)     Tench. 

Common  in  lakes  and  ponds. 

Mr.  Gumey  says  "  the  only  river  locality  I  know  for  the  tench 
in  Norfolk  is  in  the  Yare,  above  .Trowse."     It  occurs  also  in  the 
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Ouse,  above  Denver.     Mr.  Norman  informs  me  that  the  largest  he 
has  caught  near  Yarmouth  weighed  5  lbs.  14  ozs. 

Abrahis  bbama  (L.)    Lake  Bream. 

Ouse  and  Brandon  river,  very  abundant  and  attaining  a  large 
size. 

Yare.— J.  H.  G. 

"  I  have  twice  known  a  bream  of  7  lbs.  weight  taken  in  the 
Wensum,  at  Cossey.  One  of  these  specimens  was : — length, 
25 j^  in.,  depth,  8^  in.,  thickness,  3 J  in.,  weight,  7  lbs.  1  oz.  The 
large  bream  bear  the  local  name  of  ^  bellows '  in  the  neighbourhood 
of  Norwich." 

Mr.  Norman,  of  Yarmouth,  tells  me  he  caught  a  bream  which 
weighed  8  lbs.  12  ozs. 

Abramis  blicoa  (BL)     White  Bream; 
Norfolk  Broads. — Lubbock. 

Alburnus  lucidub  (Heck  et  Kner.)     Bleak. 

Very  abundant  in  ditches  at  North  Wootton.  I  have  seen  some 
which  were  taken  in  the  Ouse,  below  Denver  sluice,  at  low  water. 
Though  probably  occurring  in  other  parts  of  Norfolk  these  are  the 
only  localities  of  which  I  have  any  record  of  their  having  been 
taken. 

Nbmachilus  barbatulus  (L.)    Loach. 

"  Not  gregarious  or  abundant,  but  found  in  the  smaller  streams, 
wherever  stones  afford  a  lurking  place." — Lubbock. 

Fam.  XXL — Clupeid-«:. 

Enoraulis  enorasicholus  (Cuv.)     Anchovy. 

Frequently  caught  during  the  summer  months,  in  stow  nets  in 
the  river  opposite  Lynn.  They  are  generally  from  seven  to  eight 
inches  in  length. 

Yarmouth  :  "A  specimen  found  on  this  beach.  May,  1830." — . 
Paget.  This  is  probaUy  the  same  referred  to  in  "  Yarreirs 
British  Fishes,"  communicated  by  Mr.  Dawson  Turner. 

Clupea  harkngus  (L.)     Herring. 

Mr.  T.   Southwell  has  kindly  sent  me   the  following  official 
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return  of  the  number  of  herring  landed  at  the  Fish-wharfs  in  tlie 
Autumn  Fishery  at  Yarmouth  and  Lowestoft. 


Year. 

No.  of  Lasts,* 
Tormouth. 

Lasts 
at  Lowestoft. 

1867 

No  account. 

6,164 

1868 

15,511 

7,035 

1869 

13,386 

6,912 

1870 

18,709 
and  2000  at  Quay. 

10,456 

1871 

19,871 

and  a  great  quantity 
landed  at  Quay. 

14,390 

1872 

14,600 

6,920 

1873 

18,795 

10,937 

*  The  number  of  fish  in  a  last  is  13^200. 

The  herring  is  frequently  mentioned  in  the  "  L*Estrange  House- 
hold Book."  "  Item. — To  John  Browne,  of  Lynn,  for  ij -barrels  of 
whyte  herynges,  xxijd."  "Item. — Paid  to  Eichard  Bessy e,  of 
L3mn,  for  ij  cases  of  red  heryngs,  xvjd." 

Clupea  Leachii  (Yar.)     Leach's  Herring. 

This,  which  Mr.  Yarrell  had  regarded  as  a  good  species,  and 
named  after  its  discoverer  Dr.  Leach,  I  had  for  a  long  time  con- 
sidered as  merely  an  immature  form  of  the  common  herring.  It  is 
almost  the  only  kind  taken  in  the  estuary  at  the  early  part  of  the 
year.  I  believe  it  to  be  the  fish  of  the  previous  year,  spawning  for 
the  first  time.  The  following  brief  abstract  of  a  paper  read  before 
the  West  Norfolk  and  Lynn  Natural  History  Society,  will  show 
the  reasons  which  I  had  for  discarding  it  as  a  species  : — 

"  On  the  specific  characters  of  Leach's  Herring  of  Yarrell : " 
Jan.  1864. 

"  The  occurrence  of  spawning  herrings  at  the  mouths  of  estuaries 
in  the  early  months  of  the  year,  and  a  certain  dissimilarity  betwixt 
these  and  the  common  herring,  led  Mr.  Yarrell  to  describe  them  as 
a  new  species,  under  the  name  of  Clupea  Leachii.    The  chief 
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distinctive  characters  which  he  notices  are  the  relative  lengths  of 
the  head  and  body,  and  the  depth  of  the  fish  compared  to  its 
length.  Yarrell  gives  the  number  of  vertebrae  as  54,  whereas  in 
the  common  or  northern  herring  they  are  56.  The  colour  of 
Leach's  herring  is  brighter,  and  more  decidedly  blue.  There  is 
also  a  difference  in  the  scales,  which  are  comparatively  larger  in 
Leach's  herring. 

''As  regards  the  measurements,  it  is  obvious,  that  if ,  as  I 
believe,  Leach's  herring  is  an  immature  form,  the  ratio  would  alter 
with  increased  growth.  So  also  would  the  colour  with  the  age  of 
the  fish,  and  with  the  period  of  fecundation. 

"  The  dijQference  then  rests  solely  on  the  number  of  vertebrae. 
On  examining  (Jan.  27th,  1864)  a  number  of  Leach's  herring  full 
of  ova,  I  found  that  the  measurements  were  somewhat  different 
from  those  given  by  Yarrell.  The  comparative  length  of  head  and 
body  were  as  1 — 3 J — 3  J  in  all  cases.  Depth  to  length  as  1 — 5  J 
or  6,  in  those  which  had  spawned,  1 — 4|  in  those  with  roe.  Of  9 
fish  examined  with  reference  to  the  number  of  vertebrae  4  had  55. 
2  had  54.     3  had  56. 

"  In  some  of  those  which  had  less  than  56  vertebrae  I  was  able  to 
discern  one  or  two  which  were  rudimentary  or  abortive,  thus  showing 
that  56  is  really  the  normal  number  as  in  the  northern  herring. 

"  The  position  of  the  dorsal  fin  noticed  by  Yarrell,  would  also 
vary  with  the  growth  of  the  fish.  Subsequent  observations  at  a 
later  period  of  the  year  showed  a  marked  alteration  in  the  compa- 
rative measurements,  and  a  nearer  approximation  to  those  found 
in  the  common  herring." 

These  observations  were  forwarded,  together  with  specimens, 
to  Mr.  Couch,  of  Polperro. 

Li  reply  Mr.  Couch  says : — 

"Polperro,  Feb.  13th,  1864. 

"It  may  be  a  matter  of  curiosity  to  you  to  b« 
informed,  that  on  the  6th  of  this  month  I  made  the  following  note 
in  my  Journal.  '  A  large  herring,  male,  with  milt  of  full  size  of 
development — herrings  seem  in  tolerable  abundance — the  fact  of 
their  having  fully  enlarged  milt  and  roe  is  a  reply  to  one  of  Mr. 
Yarrell's  arguments  for  Mr.  Leach's  herring  being  a  separate 
species,  by  breeding  at  that  time,  but  is  it  a  good  species  1 ' " 
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On  the  7th  of  March  he  writes : — 

"  Your  little  box  of  herrings  came  safely,  and  they 
have  been  closely  examined,  having  been  hardened  with  salt.  My 
conviction  is  the  same  with  what  appears  to  be  your  own  as  regards 
Leach's  herring ;  my  only  remaining  difficulty  having  been  the 
difference  in  the  number  of  vertebrae,  and  on  that  point,  I  hope,  I 
may  be  at  liberty  to  quote  your  authority.  I  had  not  so  far  ex- 
amined as  to  be  certain  of  a  variety  in  that  respect." 

It  will  bl  thus  seen,  that  Mr.  Couch  agrees  with  me  in  thinking, 
that  this  so-called  species  can  no  longer  be  maintained. 

Clupea  sprattxjs  (L.)     Sprat. 

Very  abundant  along  the  coast. 

Sir  T.  Browne  says,  "  Herrings  departed,  spraifes,  or  sardcs^  not 
long  after  succeed  in  great  plenty,  which  are  taken  with  smaller 
nets,  and  smoked  and  dried  like  herrings,  become  a  sapid  bit  and 
vendible  abroad." 

On  the  coasts  of  Norfolk  and  Lincolnshire  many  hundreds  of 
tons  of  sprats  are  annually  used  for  manure,  a  waste  of  valuable 
food,  much  to  be  regretted.  Were  a  company  formed  for  pre- 
serving them  after  the  manner  of  Sardines,  to  which  they  are  in 
no  respect  inferior,  a  vast  amount  of  food  might  be  saved,  and  the 
undertaking  if  properly  managed  might  be  made  very  remunerative. 

Mr.  Dowell  says,  that  though  he  has  seen  vast  quantities  of 
these  fish  caught  he  never  yet  saw  one  with  roe. 

Considerable  quantities  are  prepared  and  sold  as  anchovies  and 
anchovy  paste. 

Clupea  alosa  (L.)    Allis  Shad. 

Yarmouth,  "not  uncommon  with  herrings." — P.  New  Mills, 
Norwich,  (June,  1840,) — Lubbock, 

**  Two  specimens,  male  and  female,  caught  at  Lowestoft  in  May, 
1840.  Weighed,  the  male  3^  lbs. ;  the  female  4^  lbs.  Both  are 
preserved  in  the  Norwich  Museum." — J.  H.  G. 

Sir  T.  Browne  says,  '*  Alosa  or  Shads,  to  be  met  with  about  Lynn." 

Norfolk  Estuary,  1851,  specimen  in  Wisbeach  Museum. 

Clupea  finta  (Cuv.)    Twait  Shad. 

Lynn  Roads,  Sept.  1848,  and  Oct.  1867.— Mr.  E.  L.  King. 
Yarmouth,  not   uncommon. — P.      Lowestoft,    "a  fine   specimen 
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caught  with  hook  and  line,  June  1867,  weighed  upwards  of  2  lbs." 
— T.  E.  Gunn. 

Clupba  pilohardus  (Cuv.)     Pilchard. 

Yarmouth,  "  Some  few  generally  taken  every  year  in  the  herring 
nets;  in  some  years  they  have  been  abundant." — P.  "Though 
this  sea  aboundeth  not  with  pilchards,  yet  they  are  commonly 
taken  among  herrings  ;  but  few  esteem  thereof  or  eat  them." — Sir 
T.  Browne, 

FaM.    XXVII.  — SYMBRANCHIDiE. 

Anguilla  vulgaris  (Flem.)     Sharp-nosed  Eel. 

Very  common.  Mr.  Lubbock  says  that  one  was  caught  near 
Norwich  which  weighed  upwards  of  20  lbs. 

"  One  taken  in  the  Ouse  at  Denver  Sluice,  22nd  October,  1867, 
and  its  dimensions  recorded  in  *  Land  and  Water,'  of  the  28th  of 
that  month,  by  E.  A.  Austin,  Esq.,  Sydney  Sussex  ColL  Camb.  ; 
were,  length  6  ft.  8  in.,  girth  17J  in.,  weight  36  lbs." — "Fauna 
of  Norfolk." 

Anguilla  latirostris  (Risso.)     Broad-nosed  Eel. 

Common.  Mr.  Gumey  thinks  it  decidedly  less  abundant  in 
East  Norfolk  than  the  preceding  species.  He  has  seen  it  from  the 
'Upper  Yare  and  the  Tudd,  and  has  heard  of  it  as  inhabiting 
Saham  Mere.  On  August  16th,  1866,  (recorded  by  Mr.  T.  E. 
Gunn,  in  the  Zoologist,)  "  One  of  these  eels  was  netted  in  the 
Bure  at  Horning,  which  weighed  7 J  lbs.,  was  3  ft.  8  in.  long,  and 
10  in.  in  girth." 

Conger  Vulgaris  (Cuv.)     Conger. 

Norfolk  Estuary.  Not  uncommon.  Yarmouth. — ^P.  "  One 
weighing  nearly  50  lbs.,  caught  in  1808."     Cromer. — J.  H.  G. 

Order  V. — Lophobranchii.    Fam.  II. — SYONATHiDiE. 

SiPHONOSTOMA  TTPHLK  (L.)     Broad-uosed  Pipe-fish. 

Norfolk  Estuary.  One  which  was  taken  at  Heacham  is  in  the 
Norwich  Museum.     Yarmouth. — P.     Lowestoft. — J.  H.  G. 

Rygnathus  acus  (L.)     Greater  Pipe-fish. 
Common. 
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Nbrophis  iEQUORBUB  (L.)     Ocean  Pipe-fish. 
Mr.  Elwes  has  taken  this  in  the  Norfolk  Estuary. 

Nerophis  ophidion  (L.)     Straight-nosed  Pipe-fish. 
Norfolk  Estuary,  June  12th,  1871.— Mr.  E.  L.  King. 

Hippocampus  antiquorum  (Leach.)     Sea-horse. 

Yarmouth.  This  is  given  in  Messrs.  Paget's  list,  but  there  is  no 
other  record  of  its  having  been  taken  on  the  Norfolk  coast. 

Order  VI. — Plbctognathi.     Fam.   XL — Gymnodontes. 

Orthagorisous  mola  (L.)    Sun-fish. 

Lynn,  two,  Nov.,  1850;  Oct.  1863.— Mr.  E.  L.  King.  Yar- 
mouth.—P.  "One  taken  Nov.  1821.  Salthouse,  Nov.  1850."— 
Rev.  E.  W.  Dowell.  "  The  Norwich  Museum  contains  one  taken 
off  Overstrand  in  1843."— J.  H.  G. 

Sir  T.  Browne  says  :  "  Sometimes  we  meet  with  a  mola,  or 
moonfish,  so  called  from  some  resemblance  it  hath  to  a  crescent  in 
the  extreme  part  of  the  body,  from  one  fin  unto  another.  One 
being  taken  near  the  shore  at  Yarmouth,  before  break  of  day, 
seemed  to  grunt  and  shiver  like  a  hog,  ♦  ♦  *  The  gills  of 
these  fish  we  found  beset  with  a  kind  of  sea  louse.*  In  the  year 
1667  a  mola  was  taken  at  Mousley,  which  weighed  200  lbs." 

Mr.  Southwell  saw  one  at  Lynn,  Nov.  15th,  1850.  Its  dimen- 
sions were  4  ft.  long,  2  ft.  deep,  and  about  15  in.  thick.  Another 
at  Thomham  Hall,  which  was  4  ft.  3  in.  from  nose  to  tail,  6  feet 
in  depth  across  the  fins,  which  were  each  2  feet  in  length,  weight 
210  lbs.,  is  recorded  in  "  The  Field,"  Jan.  7th,  1865.  One  in  the 
Wisbeach  Museum  was  taken  at  Yarmouth  in  1835. 


SUB-CLASS  HL— GANOIDEI. 
Order  II. — Chondrostei.     Fam.  L — Acipbnbbridjb. 

AoiPENBBR  8TURI0  (L.)    StuTgeon. 

Frequently  caught  in  the  rivers  and  along  the  coast,  and  chiefly, 
as  Mr.  Southwell  has  remarked,  in  the  winter  and  spring  months. 

*  Lepeoptheirua  KordmanniL 
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Sir  Thomas  Browne,  with  his  usual  accuracy,  notes  the  variation 
in  form  which  occurs  in  this  species  : — "  Some  have  been  taken 
at  Yarmouth,  and  more  in  the  Great  Ouse,  but  their  heads  are  not 
so  sharp  as  represented  in  the  icons  of  Eondeletius  and  Johnstonos." 

Couch,  speaking  of  the  supposed  two  kinds  of  sturgeon,  says  : — 
'*  The  broad-headed  and  narrow-snouted  varieties  in  their  extreme 
divergence  differ  greatly,  and  the  latter  appears  to  be  the  more 
numerous  of  the  two  ;  but  there  has  been  found  every  gradation  of 
form  among  them." — Vol.  i,  p.  159. 

The  Lord  of  the  manor  of  Hunstanton  claims  as  a  royalty  all 
sturgeons  caught  in  Lynn  waters,  but  this  claim  is  not  recognized 
by  the  Lynn  authorities.  The  largest  specimens  of  which  I  have 
any  note  are — one  caught  off  Yarmouth,  Oct.  10th,  1871,  of 
which  Mr.  Southwell  gives  the  following  measurements.  Length, 
7  ft.  10  in. ;  girth,  46  inches  ;  weight,  392  lbs. ;  and  one  recorded 
by  Mr.  Gunn,  in  the  "  Zoologist,"  1866,  taken  in  Holkham  Bay, 
was  8  ft.  6  ill.  long,  and  weighed  210  lbs.  Another  taken  off  the 
Suffolk  coast,  was  12  ft.  2  in.  long,  and  weighed  only  156  lbs. 

SUB-CLASS  IV.— CHONDROPTERYGn. 
Order  IL — Plagiostomata.     Fam.  I. — Charohariida. 

Carcharius  GLAU0U8  (Cuv.)     Bluc  Shark. 

Yarmouth. — P. 

I  have  no  authentic  record  of  this  fish  being  taken  in  the 
Estuary,  and  suspect  that  the  toper  is  sometimes  mistaken  for  it. 
Thus,  two  specimens  in  the  Wisbeach  Museum,  said  to  be  blue 
sharks  are  in  reality  topers.  Mr.  T.  E.  Gunn  records  one  speci- 
men stranded  on  the  beach  at  Yarmouth,  Dec.  19th,  1866,  and 
gives  the  following  measurements : — Total  length  5  ft.  4  in. ; 
length  of  head,  lOf  in. ;  girth  to  fii*st  dorsal,  1  ft.  7  in. 
These  might,  in  the  absence  of  other  characters,  apply  equally  to 
the  tope. 

Mr.  Hele,  of  Aldeburgh,  Suffolk,  records  the  capture  of  one  at 
that  place.     It  was  carefully  verified  by  him. 

CaNIB   OALEUS   (BONAPARTE.)      Tope. 

Mr.  Cresswell  has  caught  large  numbers  with  night  lines,  off 
Hunstanton.     In  the  years  1872 — 3,  he  took  more  than  a  hundred. 
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Forty-five  were  caught  at  one  time,  two  of  which  he  kindly  sent  to 
me  for  examination  measured  over  five  feet  long.  All  the  females 
contained  fully  developed  young  ones  more  than  a  foot  in  length. 
The  season  at  which  these  take  a  hait  is  in  June  and  early  in  July, 
after  which  time  they  cease  to  be  caught.  Their  food  at  this  time 
appears  to  consist  chiefly  of  crabs  and  starfish. 

Zto(ena  malleus  (Cuv.)     Hammer  Head. 

Only  one  is  mentioned  as  having  been  taken  at  Yarmouth,  Nov. 
24th,  1829.  This  is  referred  to  in  Messrs.  Paget's  list,  and  in 
Couch's  British  Fishes.  The  head  and  tail  were  presented  to  the 
Norwich  Museum,  by  Mr.  Dawson  Turner. 

MusTELUS  VULGARIS  (M.  &  H.)     Smooth  Hound. 
Norfolk  Estuary. 

FaM.    II. — LAMNIDiE. 

Lamna  oornubica  (Gm.)     Porbeagle. 

Yarmouth. — P.  Two  examples.  Mundesley. — "  A  large  speci- 
men, the  skull  of  which  is  in  the  Norwich  Museum." — J.  H.  G. 

Alopecias  vulpes  (Gm.)    Thrasher. 

Yarmouth.  Mr.  Gunn  reports  the  capture  of  one  by  the  crew  of 
a  lugger  engaged  in  the  mackerel  fishery,  4th  July,  1867.  Its  total 
length  was  14  ft.  5  in. ;  girth  below  pectoral  fin,  6  ft ;  tail,  from 
tip  to  root,  7  ft.  4  in. 

This  species  was  first  described  by  Dr.  Caius,  from  a  specimen 
stranded  between  Lowestoft  and  Pakefield  (Suffolk)  in  February, 
1570.  Vide  "De  Canibus  Britannicis,*'  &c.,  lib.  iL  "De  Vario- 
rum Animalium,"  &c.,  p.  28. 

Selaohb  maxima  (Gunner.)     Basking  Shark. 

Yarmouth. — P.  The  figure  in  Yarrell's  work  was  taken  from 
drawings  of  this  specimen,  sent  to  Mr.  Yarrell,  by  Mr.  J.  H. 
Gumey. 

Sir  Thomas  Browne  says: — "This  year  (1662)  one  was  taken 
entangled  in  the  herring  nets,  about  nine  feet  in  length,  answering 
to  the  last  figure  of  Johnstonus,  lib.  vii,  under  the  name  of  Caius 
carckarius  alter;  and  was  by  the  teeth  and  five  gills,  one  kind  of 
shark,  particularly  remarkable  in  the  vastness  of  the  optic  nerves, 
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and  three  conical  hard  pillars  which  supported  the  extraordinary 
elevated  nose,  which  we  have  reserved  with  the  skulL  The  sea^ 
men  call  this  kind  a  scrape,'' — Bohn's  Edition,  vol.  iii,  p.  326. 

Dr.  Giinther  thinks  this  is  prohably  the  same  £[sh  as  that  figured 
by  Couch,  vol.  i,  pi.  15,  and  which  he  takes  to  be  a  monstrosity  of 
the  Basking  Shark  (Selache  maxima,) 

FaM.    III. — SCYLLIIDiB. 

ScYLUUM  CANicuLA  (L.)  Lesser-spotted  Dog-fish.  (Bough 
Hound.) 

Norfolk    Estuary  — Specimen    in  Lynn   Museum.     Lowestoft. 

r.  H.  G. 


ScYLUuM  8TELLARE  (L.)     Large-spotted  Dog-fish. 

Norfolk  Estuary. 

Yarmouth — P.  Shernugham. — J.  H.  G.  This  specimen  is  in 
the  Norwich  Museum. 

Fam.  VIL — Spinacidji. 

AcANTHiAS  VULGARIS  (L.)     Picked  Dog-fish. 

Norfolk  Estuary.  I  have  frequently  met  with  small  specimens 
of  this  species  taken  in  trawl  nets,  but  have  never  been  ahle  to 
ohserve  those  attempts  at  using  its  spines  with  such  wonderful 
sagacity  as  Couch  describes,  p.  51.  That  they  often  inflict  a 
wound  when  springing  from  the  hand  of  their  captor  is  not  im- 
probable, but  that  it  is  done  with  intention,  intuitive  perception, 
and  mathematical  accuracy  described  by  writers,  is  contrary  to  all  I 
have  been  able  to  ascertain  by  careful  observation. 

LffiMARGUS  B0REALI8  (Scoresb.)     Greenland  Shark. 

An  immature  specimen  caught  at  Sherringham  is  in  the 
Norwich  Museum. — J.  H.  G. 

Fam.  VIII. — Rhinid^. 

Squatina  vulgaris  (Gray.)     Monk-fish. 

Paget  mentions  two  which  were  taken  at  Yarmouth  since  1817. 
One  captured  in  the  Norfolk  Estuary  by  Mr.  E.  L.  King,  in  1865, 
measured  4  ft.  in  length,  by  2  fb.  6  in.  in  breadth. 
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Sub-order  II. — Batoidei.     Fam.  I. — PRisTiDiE. 

Pristis  ANTiQUORUM  (Lath.)     Saw-fish. 

The  occurrence  of  this  species  as  a  Norfolk  fish  rests  solely  on 
the  authority  of  Sir  Thomas  Browne,  who  speaks  of  "  a  pristis 
serrUy  or  saw  fish,  taken  about  Lynn,  commonly  taken  for  a  sword 
fish,  and  answers  to  the  figure  of  Eondeletius." 

Fam.  IV. — RAJiDiE. 

Raia  olavata  (L.)     Thomback  Ray. 

Very  common.     This  is  named  in  Sir  T.  Browne's  list 

Raia  batis  (L.)     Skate. 

Very  common. 

This  and  the  succeeding  species  are  mentioned  in  the  "  L'Estrange 
Household  Book,"  a.d.,  1519  : — 

"  Item. — ^Flathe  and  Thombacke,  xijd." 

Stodeler  says  that  all  the  plagiostomi  contain  urea  in  their 
different  organs — in  fact  in  their  whole  body. — "Philosophical 
Journal,"  Jan.  1860. 

Raia  maculata  (Yarrell.)     Homlin  or  Spotted  Ray. 
Common. 

Fam.  V. — TRYGONiDiE. 

Trygon  pastinaoa  (L.)     Sting-ray. 

Mentioned  in  Sir  T.  Browne's  list  and  in  "  Paget's  list  of  Yar- 
mouth Fishes."  Mr.  Elwes  has  taken  it  in  the  Norfolk  Estuary, 
and  Mr.  Gumey  mentions  one,  weighing  about  two  stones,  which 
he  saw  taken  olf  Kessingland,  Suffolk,  September,  1856,  which 
had  a  double  spine.  A  similar  instance  is  mentioned  by  Dillwyn 
(Fauna  of  Swansea)  vide  Couch;  "British  Fishes,"  vol.  i,  p.  133. 

T.  E.  Gunn  records  one  from  Yarmouth  in  1869,  3  ft.  6  in, 
long,  which  weighed  four  stone. 

Fam.    VI. — MYLIOBATIDiE. 

Myliobatis  aquila  (L.)     Eagle  ray 

A  specimen  taken  in   the  Norfolk   Estuary  is  in  the  Lynn 
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Museum,  and  tlie  skeleton  of  one  found  dead  on  Lowestoft  beacfa, 
June  19,  1867,  is  in  the  possession  of  Mr.  Harper,  Chemist, 
Norwich. — ^T.  K  Gunn. 


SUB-CLASS  v.— CYCLOSTOMATA. 

FaM.    L — PETROMYZONTIDiE. 

Petromtzon  MARIN  us  (L.)     Sea  Lamprey. 

Norfolk  Estuary. 

Mr.  Lubbock  says  they  are  abundant  in  the  Yare  in  April  and 
May,  when  they  run  up  to  spawn. 

Mr.  Gumey  has  twice  seen  a  large  lamprey  caught  immediately 
below  the  "New  Mills,"  at  Norwich,  and  one  of  these  two 
specimens  is  preserved  in  the  Norwich  Museum. 

Mr.  Bayfield  mentions  one,  28}  inches  long,  which  was  caught 
in  Buxton  Broads,  June,  1873. 

Sir  T.  Browne  says,  "  Lampreys,  great  and  small,  found  plenti- 
fully in  Norwich  river,  and  even  in  the  city,  about  May ;  whereof 
some  are  very  large,  and,  well  cooked,  are  counted  a  dainty  bit 
collared  up,  but  especially  in  pies.'' 

Petromtzon  pluviatilis  (L.)    Lamprey. 

Often  caught  at  low  water,  in  stow-nets,  opposite  Lynn, 
Norwich.  — Lubbock. 

Petromtzon  branchialis  (L.)    Mud  lamprey. 

Keswick,  near  Norwich. — J.  H.  G.  "Numerous  in  ditches 
containing  small  springs,  to  which  these  fish  appear  to  be 
attracted." 
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ON  BEEEDING  LEPIDOPTERA  IN  CONFINEMENT. 

By  F.  D.  Wheeler. 

Bead  29th  of  July,  1873, 

I  MAT  premise  that  about  tw<>-tliirds  of  this  paper  consists  of 
extracts  from  my  journals,  and  notes  of  my  own  experience  in 
breeding  ;  of  the  remaining  third,  almost  the  whole  is  from  infor- 
mation furnished  in  letters  from  Mr.  W.  H.  Harwood,  of 
Colchester,  with  one  or  two  additions  from  those  of  other  friends 
and  correspondents. 

To  the  best  of  my  knowledge,  no  published  treatise  gives  any 
clear  or  detailed  account  of  that  which  forms  the  first  and  not  the 
least  difficult  stage  of  this  branch  of  Entomology,  and  which  is 
almost  exclusively  the  subject  of  the  present  paper ; — I  mean  the 
inducing  moths  to  pair.  Ejiaggs' "  Lepidopterists'  Guide''  briefly 
touches  upon  it,  but  enters  into  no  discussion  on  the  subject ;  and 
I  recollect  very  well,  that  five  years  ago,  when  I  first  began  to  try 
my  hand  at  breeding,  my  acquaintance  with  the  matter  was  limited 
to  a  vague  notion  that  you  put  a  male  and  female  together  in  a  box, 

and  then But  here,  unfortunately,  my  ideas  came  to  an  abrupt 

termination,  so  I  filled  up  the  blank  by  inserting,  '^  and  then,  why 
you  got  the  Qggs,  and  they  all  lived  happily  ever  after,  that  is  as 
long  as  they  were  wanted  to  live."  Accordingly,  as  there  is 
nothing  like  trying,  I  at  once  set  to  work.  I  got  my  box,  first  of 
all,  nine  inches  square  ;  then  I  got  my  pupsB,  and,  thanks  to  the 
kindness  of  a  friend,  I  was  able  to  experiment  on  Endromis 
versicolor  (the  Kentish  Glory) — rather  a  high  flight  for  a  begin- 
ning. I  put  the  pupae  in  the  box,  and  the  whole  in  what  seemed 
to  my  inexperience  a  suitable  place — viz.,  on  the  mantel-piece. 
The  result  may  be  anticipated.  In  January  the  moths  came  out, 
showed  not  the  slightest  symptoms  of  pairing,  knocked  themselves 
to  pieces,  laid  a  few  unfertile  eggs — and  died.     This  was  discouraging 
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certainly — but  try  again.  They  were  Emperors  this  time  and 
easier  game,  but  the  result  was  no  better.  In  despair  I  came  to 
the  conclusion  that  attempting  to  pair  moths  was  a  most  unprofit- 
able speculation,  and  for  that  season  gave  it  up.  Now  I  don't 
mean  to  say  that  such  a  method  might  not  have  succeeded ;  there 
are  some  good-natured  moths  that  seem  determined  to  make  the 
best  of  the  most  adverse  circumstances,  just  as  there  are  some 
larvae  which  won't  be  starved  by  ai\y  amount  of  neglect.  But 
there  were  several  points  about  the  plan  which  I  soon  found  might  ^ 

be  easily  altered,  and  attention  to  which  makes  success,  though  hj 
no  means  certain,  yet  far  more  probable.     In  the  first  place,  it  is 
not  advisable  to  keep  the  pupae  warm,  they  are  thus  brought  out 
before  their  time,  and  probably  find  the  weather  not  sufficiently 
favourable  to  pair ;  or  if  fertile  eggs  be  obtained,  the  larvae  hatch 
before  their  food  is  ready  for  them.     And  when  the  moths  come 
out  don't  (if  you  can  help  it)  keep  them  near  a  fire ;  the  dry  heat 
which  is  thus  produced  seems  to  be  peculiarly  bad  for  them,  and 
many  species,  which  pair  readily  out  of  doors,  refuse  to  do  so  in 
such  a  position.     It  is  far  better  to  keep  the  pupae  out  of  doors 
exposed  to  the  weather,  and  to  let  the  moths  remain  there  while 
pairing,  or  if  that  be  impracticable,  at  least  put  them  in  a  room 
without  a  fire  or  against  an  open  window.    And  here  I  may  men- 
tion, what  might  easily  be  guessed,  that  the  state  of  the  weather  is 
of  paramount  importance.     If  the  nights  be  warm,  whether  rainy 
or  not,  there  is  good  chance  of  success,  but  should  they  be  cold 
and  windy  nothing  will  stir.     Of  course  by  keeping  the  pupae  out 
of  doors,  we  make  it  far  more  probable  that  they  will  not  come  out 
at  all  in  such  weather,  but  if  they  should,  it  is  said  to  be  better 
even  to  bring  them  in  before  a  fire.      This,  however,  is  a  desperate 
remedy,  and  I  have  never  been  successful  with  it,  so  that  when  a 
continuance  of  bad  weather  sets  in,  I  give  the  thing  up  as  hopeless. 
Next,  as  to  the  box.     I  need  hardly  say  that  the  size  mentioned 
above  (9  in.  square),  is  for  such  things  as  Versicolor  and  Carpini, 
far  too  small.     As  a  rule  it  seems  good  to  give  the  insects  plenty 
of  room,  especially,  of  course,  with  the  larger  species,  but  I  have 
more  than    once  had  a  pair  of  moths,    e.g.  Demas  coryli   and 
Notodonta  cucullina,  which  after  refusing  to  parr  in  the  breeding 
cage,  have  done  so  at  last  while  undergoing  the  peine  forte  ei  dure 
of  close  'confinement  in  a  collar  box. 
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I  nui  to!d  tliAt  it  is  au  excoUent  plitn  to  enclose  the  jmir  in  a  gooJ 
sized  muslin  or  leoo  sleeve  on  a  branch,  Di  even  on  entire  foang  trc« 
of  tEe  food  pknt,  lint  tliis  1  have  never  been  able  to  pat  in  prac- 
tice ;  at  all  events  it  con  do  no  harm,  and  may  do  good  to  insert  a 
branch  in  wBt«i  into  the  breeding  cag&  Again,  Mis.  Hutchinson, 
of  Leominster,  telia  ma  that  she  alwaj'a  feeds  the  moths  she  is 
keeping  alive  for  this  purpose,  as  well  as  the  impregnated  feiualea 
kept  for  laying  eggs,  by  sprinkling  the  usual  Hugoring  mixture  on 
the  leaves  of  the  spray  of  the  food  plant,  and  that  she  finda  it  a 
very  good  plan. 

While  on  this  part  of  my  subject,  I  must  touch  upon  a  point 
which  has  been  much  debated,  viz.,  ■whether  it  is  advisable  to  put 
in  more  than  one  of  either  or  of  both  sexes.  My  own  opinion  is 
decidodJy  in  the  negative.  I  have  always  found  that  when  I  put 
in  two  males,  the  result  was  a  great  disturbance  in  the  cage  and 
nothing  else,  while  if  two  femalea  were  present  they  seemed  to 
distract  the  attention  of  the  males,  so  that  every  trial  ended  in 
failure. 

I  may  mention  that  it  is  estremety  important  tliat  both  male 
and  female  shoidd  be  but  recently  emerged  from  the  chryaalia,  I 
once  paired  a  Trepida  female,  which  had  been  not  five  days,  with 
a  male  jnst  emerged,  and  the  pair  of  Cuciillina  alhided  to  above  as 
having  paired  in  a  collar  box,  bad  been  out — the  male  fonr  days, 
and  the  female  six ;  but  as  a  nde,  after  two  or  three  days,  an 
inseet  becomes  useless  for  breeding  purposes, 

Another  frequent  canse  of  failure  is  the  fact  that  after  being 
bred  in  and  from  the  same  stock,  sooner  or  later,  all  moths  refuse 
to  pair.  Some  do  so  after  the  second,  or  even  after  the  first  gene- 
ration, and  all  are  more  or  less  affected  by  it.  In  this  caso 
nothing  remains  but  to  mix  the  breed,  either  with  those  reared  by 
soma  friend  from  a  different  stock,  or  still  better  by  pairing  with 
wild  males.  If  the  speoice  occnre  in  the  neighbourhood  this  may 
often  bo  readily  done — the  modtii  operandi  being  simply  to  tie 
a  piece  of  fine  dlk  firmly  round  the  base  of  one  of  the  front  wings, 
and  hiiving  thus  secured  it  to  a  tree  where  the  insect  is  supposed 
to  Hy,  to  leave  it  all  night.  K  the  night  be  iavourable,  very  ofl«n 
tho  male  will  be  foand  with  it  in  the  morning,  so  that  besidee  a 
batch  of  fertile  eggs,  you  secure  an  additional  specimen.  Some- 
times, however,  a  bat,  or  some  such  nocturnal  marauder,  will  find 
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your  female  and  make  a  meal  of  her  instead ;  but  on  the  whole 
this  is  a  very  profitable  method  of  pairing,  as  it  wastes  compara- 
tively few  specimens,  and  the  eggs  are  almost  certain  to  be  fertile. 
I  may  mention  that  I  have  myself  tried  this  plan  successfully  with 
Palpina  and  Ziczac,  while  Mr.  Harwood  informs  me  that  he 
regularly  pairs  by  this  method  many  of  the  prominents,  the 
kittens,  &c. 

Having  said  what  I  had  to  say  on  this  subject  generally,  I  will 
now  proceed  to  the  discussion  of  the  several  groups  of  British 
Lepidoptera.  The  Butterflies  seem  very  impracticable ;  Machaon, 
and  I  believe  one  or  two  others,  have  been  made  to  pair  in  confine- 
ment, but  they  are  very  hard  to  manage,  requiring  much  space, 
light,  and  generally  the  presence  of  the  food  plant. 

The  Hawkmoths  are  more  easily  managed ;  the  Privet-hawk,  and 
all  the  Smerinthi  pair  without  much  trouble,  and  my  firiend  Mr. 
Pickard,  of  Walsingham,  has  for  six  years  past  kept  up  a  breed  of 
Elpenor  without  any  difficulty,  by  keeping  them  in  a  very  laige 
vessel  with  a  growing  plant  of  the  willow  herb.  Porcellus  will 
pair  occasionally  but  not  readily,  and  probably  almost  all  this 
group,  including  the  Clearwings  and  Burnets,  may  be  induced  to  do 
so  with  a  little  management. 

Of  the  Bombyces,  some  (as  B.  quercus)  are  proverbial  for  the 
readiness  with  which  the  virgin  female  attracts  the  male,  and 
these  are,  of  course,  easily  paired ;  but  others,  such  as  the  Emperor 
and  Lappet,  though  they  sometimes  assemble  readily,  are  very  un- 
certain in  confinement.  As  a  rule,  however,  all  this  class  may  be 
expected  to  do  very  well,  and  they  are  favourites  for  breeding 
purposes,  but  many  of  them  are  not  to  be  depended  upon,  and 
others,  as  Demas  coryli,  which  seem  to  pair  readily  out  of  doors  in 
a  sleeve,  are  troublesome  to  manage  otherwise. 

Of  Geometers,  the  large  bodied  species  comprised  in  the  genera 
Enomos  Amphidasis,  &c.,  are  very  easy  to  couple ;  the  SelenidaB 
(the  true  Thommoths,)  also  pair  readily,  and  some  of  the  Boar- 
midsB  will  usually  do  so,  but  the  rest,  though  many  species  hava 
occasionally  been  known  to  pair  in  confinement,  cannot,  as  a  role^ 
be  expected  to  do  so. 

The  Hooktips  are  all  of  them  very  hard  to  manage,  and  the 
Rev.  Bernard  Smith  (our  greatest  authority  on  the  subject,)  says 
that  he  has  rarely  succeeded  in  pairing  them. 
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The  NoctuaB  are,  as  a  whole,  an  exceedingly  difficult  class  to 
deal  with,  though  the  genus  Tseniocampa  affords  that  exception 
which  we  are  told  is  required  to  prove  the  rule.  All  the  species 
of  this  genus  except  Leucographa  (with  the  habits  of  which  I  am 
unacquainted,)  pair  with  tolerable  readiness,  especially  if  placed  in 
sleeves  on  the  trees ;  indeed  they  may  frequently  be  found  coupled 
on  the  sallows.  Cymatophora  ocularis  and  Kidens  have  been 
successfully  attempted,  but  not  often,  and  my  own  endeavours  to 
pair  various  species  of  Acronycta,  Cymatophora,  Agrotis,  Hadena, 
Diphthera  orion,  &c.,  have  all  been  complete  fulures,  and  I  cannot 
often  succeed  even  in  obtaining  eggs  from  caught  females  of  the 
first  two  genera. 

It  remains  to  speak  of  the  Pseudo-bombyces,  the  pet  group  of 
breeders.  Nearly  all  of  this  class  pair  in  confinement  with  more  or 
less  readiness ;  most  of  them  have  singularly  beautiful  and  striking 
larvae,  and  all  are  remarkable  for  the  soft  and  delicate  beauty  of 
the  imago,  while  by  far  the  majority  of  species  are  of  sufficient  rarity 
to  attract  almost  all  collectors.  Of  these  I  may  speak  seriatim,  as 
they  are  not  numerous,  and  I  have  had  personal  acquaintance  with 
twenty  out  of  the  twenty-seven  British  species. 

The  Dicranuridse — the  Kittens  and  Puss  moth,  are  notoriously 
among  the  easiest  species  to  pair,  and  with  the  proviso  that  the 
young  larvae  are  not  handled,  nor  forcibly  removed  from  their  food 
plant,  very  easy  to  rear. 

Fagi  (the  Lobster)  is  from  its  rarity  not  often  tried  for  breeding 
purposes,  but  it  pairs  readily  enough.  Unfortunately,  however, 
the  larvae  are  hard  to  rear,  and  even  the  pupae  sometimes  die  off, 
instead  of  coming  out.* 

Cassinea  (the  Sprawler)  couples  readily,  but  the  larvae  must  be 
kept  separately,  as  they  are  somewhat  apt  to  be  too  fond  of  each 
other,  and  having  once  acquired  this  depraved  taste,  sink  at  once 
into  ferocious  cannibals ;  the  pupae  too  are  very  apt  to  die  if 
disturbed. 

Of  Nubeculosa  I  know  nothing  whatever  as  to  pairing,  but  the 
larvae  are  notoriously  hard  to  rear. 

•  The  same  remark  applies  to  this  as  to  the  last  genus—viz.,  that  the 
young  larvse  won't  bear  removal  from  their  food  plant,  but  must  be  allowed 
to  crawl  from  the  old  to  the  fresh  food  without  assistance.  The  best  plan 
is  to  sleeve  out  on  growing  trees. 
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The  Buflftip  is  easy  enough  to  manage,  but  not  worth  the 
trouble,  when  full  fed  larvae  may  be  had  for  the  trouble  of  picking 
them  up. 

The  Chocolate  tips  are  all  exceedingly  easy  to  rear,  and  except 
when  bred  in  and  in  from  the  same  stock,  easy  to  pair  too. 

Crenata  has  been  taken  only  three  times  in  this  country,  so  I 
can't  say  anything  about  its  habits. 

Plumigera  (the  Plumed  prominent)  is  very  easily  paired  and  is 
not  generally  hard  to  breed,  though  occasionally  the  whole  brood 
will  die  off  in  a  most  mysterious  manner. 

Palpina,  Ziczac,  and  Dromedarius,  three  of  the  commonest  species, 
are  also  about  the  most  easily  managed,  both  in  pairing  the  moths 
and  in  breeding  the  larvae,  and  are  decidedly  the  best  species  to  begin 
upon,  Ziczac,  in  particular,  being  easily  obtained,  and  the  larvae 
very  singular  and  beautiful. 

Camelina,  the  commonest  of  all,  is  not  quite  so  easy,  and 
Dictaea  and  Dictaeoides  (the  Greater  and  Lesser  Swallow  promi- 
nents,)  are  not  very  easy  to  couple,  and  the  larvae  are  not  at  all 
easy  to  rear,  at  leEist  from  the  egg. 

Trepida  pairs  very  well,  but  its  gorgeous  larvae  is  anything  but 
easy  to  rear,  especially  when  the  plan  of  putting  them  out  in 
sleeves  on  growing  trees  cannot  be  adopted. 

Of  Chaonia  I  have  twice  had  pupae,  but  in  botb  instances  there 
was  an  immense  preponderance  of  females,  so  that  owing  to  that 
circumstance,  and  to  the  length  of  time  which  elapsed  between  the 
emergence  of  the  one  solitary  male  and  the  first  female,  and  also  to 
the  bad  weather,  I  could  not  give  them  a  fair  trial,  but  I  suspect 
they  somewhat  resemble  their  nearest  ally,  Dodonaea^  which  I  have 
never  succeeded  in  pairing.  If  you  can  get  ova,  however,  of  either 
species,  they  are  not  very  hard  to  rear. 

Carmelita,  the  queen  of  the  prominents,  as  it  has  been  justly 
called,  from  its  wonderfully  delicate  beauty,  is  considered  hard  both 
to  pair  and  to  rear.  I  have  never  obtained  pupae  myself  until  the 
present  winter,  but  two  of  my  friends  have  repeatedly  succeeded  in 
breeding  it,  keeping  the  larvae  and  pupae  out  of  doors. 

Cucullina  (the  Maple  prominent,)  also  one  of  the  most  beautiful 
and  by  no  means  the  least  rare,  is  generally  considered  hard  to  pair 
in  confinement,  but  I  have  bred  it  regularly  since  1869,  and  have 
not  found  any  insuperable  difficulty  with  it,  though  I  have  every 
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season  wasted  many  specimens  in  obtaining  eggs ;  while  the  beauty 
and  rarity  of  the  insect,  joined  to  the  singularity  of  the  larvse, 
amply  repay  any  trouble  that  it  may  cost. 

In  conclusion,  allow  me  to  express  my  hope  that  some  of  those 
members  who  have  not  yet  tried  their  hand  at  this,  one  of  the 
most  profitable,  as  it  is  one  of  the  pleasantest  branches  of  ento- 
mology, may  be  induced  at  least  to  make  a  trial  of  some  of  my 
favourite  Prominents,  and  that  they  will  not  give  up  in  despair,  if 
like  myself  they  meet  at  first  with  ill  luck,  since  one  success  will 
atone  for  several  failures,  and  I  suppose  that  it  is  only  by  repeated 
attempts  that  we  can  hope  to  acquire  the  skill  requisite  to  ensure  a 
fair  proportion  of  profits. 


III. 
ON  EMPUSA  MUSCA  AND  OTHER  MTCRO-FUNGI. 

By  F.  Kitton. 
Read  September  30th,  1873. 

At  the  time  of  year  when  the  more  highly  organized  forms  of  life 
are  fast  dying  and  decaying,  the  simpler  organisms  are  developed 
in  vast  profusion.     When,  in  the  beautiful  words  of  Shelley, 

^'  The  warm  son  is  failing,  the  bleak  wind  is  wailing. 
The  bare  boughs  are  sighing,  the  pale  flowers  are  dying, 

And  the  year 
On  the  earth  her  death-bed,  in  a  shroud  of  leaves,  dead, 

Is  lying," 

then  the  multitudinous  variety  of  fungi  make  their  appearance, 
"  fettening  on  decay."  Let  but  the  vigorous  health  of  the  plant  or 
animal  diminish  or  fail,  and  these  vegetable  scavengers  make  their 
appearance,  appropriating  the  vital  fluids  of  the  lordly  oak  or  the 
humble  blade  of  grass  with  equal  indifierence ;  nay,  man  himself, 
let  bat  disease  or  physical  weakness  occur,  and  minute  forms  of 
fungi  attack  the  ailing  part.    For  example,  the  ringworm,  so  common 
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in  children,  arises  from  weakness  of  constitution,  the  ring-like 
scar  indicating  the  presence  of  the  mycelium  of  a  fungus,  the  spores 
of  which  are  nearly  imponderable  and  at  the  same  time  almost 
indestructible ;  and  when  they  meet  with  a  soil  suitable  for  their 
growth  they  increase  with  marvellous  rapidity ;  a  decline  of  general 
health,  or  perhaps  a  constitutional  predisposition  ofifering  a  suitable 
locality  for  their  production. 

The  fungus  found  in  the  above-named  disease  is  known  by  the 
name  of  Microsporon  Andonini,  and  forms  the  light  gray  crusts 
covering  the  spot  which  has  become  bald.  This  fungoid  growth 
consists  of  cylindrical  tubes  giving  off  decholomous  branches, 
which  when  fully  developed  give  off  at  their  terminations  a 
number  of  round  bodies,  (sporidia,)  varying  from  the  15,000  to 
100,000  of  an  inch  in  diameter;  the  tubes  vary  from  the  20,000 
to  the  25,000  of  an  inch  in  diameter. 

If  a  hair  is  extracted  frx)m  the  diseased  part  the  bulb  will  be 
found  to  be  more  or  less  invested  with  filaments  and  spores,  some 
penetrating  the  membrane  covering  the  basal  portion  of  the  hair  ; 
the  epithelial  scales  on  the  bald  portion  will  also  be  found  covered 
with  mycelium  and  spores. 

Dr  Kuchenmeister  in  his  '*  Animal  and  Vegetable  Parasites,'* 
relates  several  cases  of  these  fungoid  growths  penetrating  the 
interior  of  the  body,  and  in  those  cases  committing  ravages  more 
destructive  to  vitality  than  when  they  occur  on  the  external 
surface.  He  mentions  the  case  of  a  patient  who  had  long  been 
annoyed  with  figures  as  of  strings  of  pearls  before  his  eyes,  and 
upon  the  operation  of  parasection  being  performed  a  fluid  escaped, 
in  which  was  found  a  branched  mass  of  small  cylinders,  partly 
filled  with  globules  and  partly  covered  with  minute  cylindrical 
processes.  The  fungus  which  occupied  the  entire  interior  of  the 
eye  was  nearly  colourless,  and  consisted  of  fine  and  coarse  fibres 
with  clear  and  uniform  contents. 

Helmhecht  relates  another  case  of  a  clergyman  who  came  under 
his  care  for  an  inflammation  in  both  eyes,  after  the  cessation  of 
which  he  had  a  constant  movement  of  some  body  in  the  left  eye, 
but  after  a  fall  from  his  carriage  the  figure  became  free.  Helmhecht 
now  made  a  puncture  in  the  lower  part  of  the  cornea  and  sclerotic, 
a  fluid  escaped  in  which  was  found  a  branched  mass,  consisting  of 
fungoid  cells  and  rows  of  spores. 
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Ln  the  various  kinds  of  akin  diseases,  fungoid  ^wllis  invariably 
make  their  appearance,  and  in  that  hoiribie  disease  the  Polish 
plica-,  mycelia  and  sporidia  exist  in  enormouB  quantities.  In  fact 
no  part  of  the  body  is  free  from  the  molestation  of  these  minute 
aporea,  and  if  a  weak  place  exist  there  they  may  truly  be  said  to 
divide  and  conquer,  for  it  is  by  self  diviaion  that  these  miunte 
forms  increase  and  multiply.  In  those  dangerous  diseases  Aplha 
and  Diptheria  the  white  patches  seen  jn  the  mouth  and  throat  will 
be  found  to  consist  almost  wholly  of  fongus  filaments  interspersed 
with  epithelial  scales. 

Having  bestowed  a  passing  glance  on  the  fungi  found  on  and  in 
the  highest  form  of  life  I  will  now  call  yotir  attention  to  that  form  of 
fungoid  development  known  as£m^usfl  musca.  Eveiy  one  Ima,  with- 
out doubt,  observed  at  this  time  of  year  the  bodies  of  the  common 
house-fly  attaclied  to  the  windows,  pictures,  and  furniture  in  our 
houses,  surrounded  by  a  dense  white  oload,  from  a  half  U>  one  inuh 
in  diameter.  The  insect,  although  dead,  and  when  slightly  tonched 
crumbling  into  a  white  powder,  retains  a  life-like  appearance,  the 
proboscis  is  protnided  and  in  contact  with  the  surface  upon  which 
it  is  apparently  resting,  the  legs  extended,  and  the  feet  retain  their 
adhesive  propierty  ;  if  we  now  examine  the  fly  a  little  more  closely 
we  shall  find  the  proboscis  firmly  mlhering  to  the  glass,  in  fact  I 
have  sometimes  detached  the  body  leaving  the  whole  of  it  attached 
to  the  surface ;  if  we  now  inspect  the  fly  with  a  lena  we  shall  obeerve 
that  the  body  is  swollen  almost  to  bursting,  every  segment  is 
stretched  to  its  fullest  extent,  and  externally  seems  to  have  been 
floured ;  if  a  portion  of  the  abdomen  be  detached  and  examined 
under  the  microscope  we  shall  find  the  whole  of  the  internal 
organs  have  been  absorbed  by  the  growth  of  the  fungus,  and 
nothing  left  but  the  interlacing  fibres  of  the  mycelia. 

1  have  from  time  to  time  examined  flies  in  various  stages,  and  when 
the  insect  appeara  languid  and  unwilling  to  move  we  may  feel  assured 
that  the  fungus  has  begun  to  develop,  and  on  dissection  the  fiuid  that 
fills  theBpaceshetweenthevisceiawillbe  found  tohavegreatly  increased 

quantity  and  filled  with  fatty  drops,  and  innumerable  minute  cells 
filled  with  granular  matter.  These  cells  rapidly  increase  in  size, 
and  if  supplied  with  sufficient  nutriment  retain  their  spherical 
cutline,  but  as  the  fluid  decreases  in  quantity  or  nntritious  valua 
they  begin  to  elongate,  and  assume  the  form  of  longer  or  shorter 
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V. 

NOTES    ON    THE    METEOROLOGICAL    OBSERVATIONS 

Recorded  at  Nobwich,  dubino  the  teabs  1870  to  1873. 

Bt  John  Quinton,  Jun.,  Assistant  Secbetabt. 

Haying  been  requested,  by  the  President  and  Committee  to  write 
a  paper  on  the  weather  of  the  last  four  years,  I  have  much  pleasure 
in  presenting  the  following  summary,  with  remarks  on  the  most 
noteworthy  meteorological  phenomena,  which  I  think  worth 
putting  on  record  in  the  Transactions  of  the  Norfolk  and  Norwich 
Naturalists'  Society. 

It  will  be  seen,  for  example,  that  in  some  cases  we  have  to  recur 
many  years  for  similar  observations,  some  having  rarely  occurred 
during  this  century,  as,  for  instance,  the  low  temperature  of 
November,  1871,  followed  by  the  long  high  temperature  in  January 
and  February,  1872  ;  also,  the  unusual  barometric  depression  of 
January  24th,  1872,  and  the  great  difference  of  temperature 
between  January  and  February,  1873. 

The  instruments  from  which  the  observations  are  taken,  are  a 
standard  barometer,  and  a  rain  gauge  belonging  to  the  Norfolk  and 
I«lorwich  Literary  Institution ;  the  former  is  41.5  feet  above  mean 
sea  level,  and  the  latter  30  feet  above  the  ground.  The  temperature 
observations  are  from  dry  and  wet  bulb  thermometers,  and  a 
maximum  and  a  minimum  thermometer,  belonging  to  the  Norwich 
Meteorological  Society ;  the  wind  observations  are  from  the  Nor- 
wich Anemometer,  erected  by  the  same  Society  in  1869.  All  the 
barometric  observations  are  reduced  to  32"*  F.  at  sea  level  Owing 
to  the  want  of  space  and  time,  I  have  this  year  confined  myself  to 
the  record  of  facts  observed  here,  but  hope  in  future  years  to  be 
able  to  compare  our  record  with  the  general  meteorology  of  the 
country. 
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1870. 

The  first  nine  days  of  December,  1869,  were  cold,  but  were 
succeeded  by  a  mild  fortnight,  with  S.W.  gales,  and  heavy  rain- 
fiEdl ;  a  strong  gale  from  the  W.  and  N.  W.  was  recorded  on  the 
16th,  when  the  barometer  fell  to  28.717,  and  the  velocity  of  the 
wind  was  from  25  to  30  miles  an  hour.     On  the  24th  a  cold  period 
commenced,  the  thermometer  registering  its  minimum  17.5  on  the 
29th.     The  rainfall  was  the  greatest  amount  recorded  for  December 
during  the  last  thirty  years;  it  amounted  to  4.22  inches,  being 
2.21  above  the  average,  but  was  succeeded  by  a  very  long  droughty 
the  deficiency  in  January  and  February  was  .31  and  .57.     On   the 
1st  of  January  the  temperature  rose  9  degrees,  and  unusually  mild 
weath'er,  with  S.  and  S.W.  winds,  was  recorded  until  the  17th.     The 
aurora  borealis  was  seen  on  the  3rd.     On  the  8th  a  strong  S.W. 
gale  was  recorded,  the  velocity  was  453  miles  in  the  twenty-four 
hours,  and  the  barometer  fell  to  28.943.     From  the  18th  to  the 
30th  the  days  were  again  cold.     On  the  31st  the  temperature 
increased,  and  mild  weather  lasted  until  February  8th,  when  the 
thermometer  again  fell  below  freezing ;  the  cold  weather  continued 
for  fourteen  days,  attended  by  strong  E.  winds.     On  the  24th,the 
temperature  increased,  and  warm  days  were  recorded  until  March 
the  3rd,  when  the  thermometer  fell  14  degrees.     A  strong  X.£. 
gale  was  recorded  on  the  4th  and  5th  ;  and,  with  the  exception  of 
the  16th,  Nth,  and  21st,  cold,  unseasonable  weather  was  recorded 
until  the  5th  of  April     The  rainfall  for  March  was  3-lOths  below 
the  average.     On  the  5th  of  April  the  cold  weather  disappeared, 
and  was  succeeded  by  a  long  period  of  fine  and   unusual  dry 
weather,  the  rainfall  being  .92  deficient  in  April,  and  1.35  in  May. 
The  theiTOometer  registered  80  on  May  2 let,  and  as  high  as  86  on 
22nd  of  June;  on  the  23rd  of  June,  however,  the  maximum  was 
only  65,  and  ten  cold  days  followed  ;  the  rainfall  for  June  was  half 
an  inch  below  the  average ;  it  was  also  deficient  half  an  inch  in  July, 
and  1-1 0th  in  August.     From  the  4th  of  July  to  the  18th  of  August 
the  weather  was  very  fine  and  mild.     A  thunderstorm,  with  heavy 
rain,  occurred  on  the  18th,  and  was  followed  by  a  strong  N.W. 
gale  on  the  19th ;  a  strong  gale  rose  on  the  28th,  and  lasted  two 
days,  the  velocity  was  348  miles  on  the  28th,  and  373  on  the  29th. 
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From  tlie  I9lh  uf  August  to  September  the  Hth  the  duja  wtrc 
cloudy,  with  frequent  showers  of  rain,  amounting  to  3.39  inchta. 
After  the  15th  of  Septembei-  the  weather  waa  very  fine  and  bright, 
and  no  rain  fell  until  October  the  7th.  A  magniiicent  display  of 
the  aurora  was  seen  on  the  ^jth.  The  September  rainfall  was  7-lOths 
deficient.  October  was  a  stormy  month,  with  a  rainfall  .75  in  excess 
of  the  average.  Brilliant  displays  of  the  aurora  borealis  were  seen 
on  the  24th  and  25th.  Tliis  month  waa  moat  remarkable  for  the  baro- 
metric variationH ;  on  tho  Ist  30.()21  was  regiatered,  after  whiiih  it 
fell  to  28.840  on  the  9th,  it  then  rose  to  29.843  on  the  1  Ith  ;  tliis 
was  BQCCceded  by  a  variation  of  from  7  to  8-lOtha  of  an  inch  every 
two  days  until  the  2l8t,  when  it  again  fell  to  28.805  on  the  24tli, 
after  which  increased  readings  were  recorded.  A  strong  gale  &om 
the  8.W.  r^ed  on  the  13th.  On  the  31at  of  October  the  wind 
changed  to  N.W.,  and  a  period  of  cold  weather  commenced,  which 
continued  until  the  19th  of  November ;  the  remaining  days  wore 
much  warmer.  Kovember  waa  unusually  dry,  the  minfali,  which 
only  amounted  to  1.16,  was  1.08  below  the  average.  December 
commenced  with  a  period  of  very  cold  weather,  accompanied  with 
enow  and  sleet,  which  continued  until  the  11th  ;  nine  warm  daya 
followed.  On  the  20th  the  wind  changed  to  E.N.E.,  and  a 
remarkably  sudden  fall  in  the  temperature  was  recorded.  The 
minimum  temperature  on  the  20th  was  42";  21st,  28°;  22nd,  22°; 
23rd,  17°;  24th,  8»;  and  on  the  25th,  5.5;  the  maximum  tem- 
perature on  Ohrietmaa  Day  was  12  degrees  below  freezing.  ITio 
mean  temperature  of  the  eleven  days  ending  the  Slst  was  24.4, 
and  ia  considered  to  be  the  lowest  of  any  period  of  similar  length 
eiucu  February,  1855.  The  rainfall  for  this  month  waa  .95  atiuve 
the  average.  The  rainfall  for  the  year  was  18.87  inches,  the  smallest 
annual  fall  since  1864,  when  only  14. G2  waa  recorded. 


1871. 

January,  iS71,  was  a  very  cold  month,  the  mean  temperature 
being  only  31.8  ;  frosts  occurred  on  twenty-four  nighta.  On  the 
2nd  the  minimum  temperature  was  14°  below  fieeziug ;  and 
on  five  days  the  thermometer  never  rose  above  32°.  The  roinfuU 
was  4-10  deficient.  The  aurora  borealis  was  seen  on  the  13th. 
A  strong  S.S.E.  gale  was  recorded  on  the  ICth,  when  the  barometer 


74 

fell  to  28.879,  the  minimum  reading  for  the  year.    February  was 
a  cloudy  month,  with  a  rainfall  8-10  in  excess  of  the  average. 
The  weather  was  unusually  mild,  except  on  the  llth,  whea  the 
minimum  temperature  fell  to   12''  below  freezing.     March   was 
mostly  remarkable  for  the  sudden  alternations  of  temperature^ 
more  especially  in  the  day  temperatures.     The  maximum  on  the 
1st  was  only  38.5,  but  on  the  3rd  it  registei'ed  59.0.     On  the  15th 
the  day  temperature  fell  to  40.8,  and  on  the  25th  reached  68.2, 
but  again  fell  to  42.5  on  the  28th.     The  rainfall  was  6-lOths 
deficient.     The  first  eleven  days  of  Apnl  were  cold  and  dry,  only 
.13  of  rain  felL     A  brilliant  aurora  was  seen  on  the  9th.     f*rom 
the  12th  to  the  30th  the  weather  was  much  milder,  with  excessive 
rainfall,  amounting  to  2.94,  causing  the  monthly  total  to  exceed 
the  average  by  an  inch  and  a  half.     The  first  three  weeks  of  May 
were  cold  and  cloudy,  with  a  mean  temperature  of  46^ ;  the  last 
week  was  milder,  with  a  mean  temperature  of  54^     Bain  fell  on 
only  eight  days,   and    was    6-lOths    deficient.      Thunderstorms 
occurred  on  the  25th  and  27th.     June  was  a  very  cold  and  stormy 
month,  the  mean  temperature  was  4.3  below  the  average  of  the 
last  thirty  years.     A  N.  and  N.N.W.  gale  occurred  on  the  6tb, 
7th,  and  8th,  when  the  daily  velocity  of  the  wind  was  338,  438, 
and  346  miles  respectively.     The  thermometer  rose  to  79"  and  77* 
on  the  15  th  and  16th;  a  thunderstorm  occurred  on  the  latter  day. 
The  rainfall  was  .47  above  the  average.     July  was  like  the  pie- 
ceding  month,  cold  and  cloudy,  with  frequent  though  small  showers 
of  rain,  which  was  only  .05  deficient.     Thunderstorm  on  the  23rd. 
August  and  the  first  sixteen  days  of  September  were  very  ^e,  the 
days  mostly  bright  and  cloudless,  very  little  wind,  and  the  heat 
sometimes  very  oppressive ;  on  four  consecutive  days,  the  10th  to 
the  1 3th  of  August,  the  thermometer  registered  above  80".     Bain  fell 
on  only  two  days  in  August,  and  was  an  inch  and  a  half  deficient. 
Severe  thunderstorms  occurred  on  September  the  2nd  and  6th.    The 
last  week  of  September  was  remarkable  for  its  excessive  rainfall, 
which  amounted  to  3.18  inches,  1.64  of  which  fell  in  the  twenty-four 
hours  ending  ten,  a.m.,  the  30th ;   the  monthly  total  (4.02)  was 
nearly  2  inches  in  excess  of  the  average.     Considerable  oscillation 
was  recorded  in  the  barometer  during  the  last  week.     October  was 
a  fine  mild  month,  the  mean  temperature  about  its  usual  value ; 
the  winds  very  light,  chiefly  S.  and  S-W.,  and  the  rainfall  1.16 
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deficient.  This  was  succeeded  by  an  unprecedentedly  long  period  of 
cold  weather,  lasting  until  December  the  12th ;  the  mean  tempera- 
ture of  November  was  only  37.5.  Mr.  Glaisher  says  this  was 
the  most  severe  November  since  1786.  Eor  the  first  eleven  days 
of  December  the  mean  was  only  30.0 ;  on  the  8th  of  December  the 
minimum  temperature  was  23"*  below  freezing,  and  the  maximum  5.8 
below.  A  very  brilliant  aurora  was  seen  on  the  1 0th  of  November. 
A  strong  gale  from  the  N.  on  the  night  of  November  the  30th. 
The  latter  part  of  December  was  much  milder ;  no  frost  occurred 
after  the  12th.  The  barometer  fell  rapidly  to  29.282  on  the  20th, 
followed  by  a  severe  gale  from  the  N.W.,  but  of  short  duration. 
The  rainfall  for  November  was  4-10  deficient,  and  the  same  in 
December;  the  total  fall  for  the  year  amounted  to  23.13  inches, 
being  0.45  below  the  average. 

1872. 

The  cold  winter  which  broke  up  on  December  the  12th  was 
followed  by  an  unusually  long  period  of  mild  weather,  the  mean 
temperature  for  January  and  February  being  39.5  and  42.1, 
therefore  the  two  months  averaged  40.8.  Mr.  Glaisher  says  this 
has  only  b^n  twice  exceeded  in  the  last  hundred  years,  viz.,  1846 
and  1869 ;  he  considers  it  very  remarkable  by  following  the  long 
period  of  cold  weather  ending  December  the  11th.  January  was 
a  cloudy,  wet  month  :  rain  fell  on  nineteen  days,  and  was  1.25  in 
excess  of  the  average.  Heavy  gales  from  the  S.  were  recorded  on 
the  4th  and  5th,  17th  and  18th ;  and  on  the  24th,  the  day  of 
the  great  barometric  depression,  when^the  greatest  hourly  velocity 
was  27  miles,  and  the  total  for  the  twenty-four  hours,  374  miles. 
This  month  was  most  remarkable  for  the  great  variation  in  the 
barometer ;  on  the  24th  it  registered  28.397,  the  lowest  pressure 
recorded  since  January  the  13th,  1843,  when  28.205  was  recorded. 
Great  oscillation  occurred  throughout  the  month,  and  the  readings 
averaged  as  low  as  29.621.  Februaiy  was  a  cloudy  month,  but 
very  mild  ;  only  two  nights  of  frost  occurred.  Prevalent  winds, 
S.  and  S.K,  and  generally  light.  Eainfall  was  6-lOths  deficient. 
Tlie  mean  temperature  of  the  first  seventeen  days  of  March  was 
46.0,  the  maximum,  on  the  Nth,  was  59.0.  Nine  cold  days 
folio wc4i,  with  N.  and  N.K  winds,  accompanied  by  frequent  storms 
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of  snow,  hail,  and  rain,  the  temperaturo  averaged  only  36.8  ;  the 
maximum  on  the  2l8t  was  only  38.0.     The  last  three  days  avexaged 
48.0.    The  rainfall  was  3.02,  twice  the  asnal  amount.     Consideir* 
ahle  variation  in  the  thermometer  was  recorded  during  April  ;  the 
day  temperature  varied  23  degrees,  the  extremes  being  45.0  on  the 
the  3rd,  and  68.0  on  the  12th ;  the  night  temperatures  22  degreeSi 
between  27.0  on  the  20th,  and  49.0  on  the  28th.     The  mean 
weekly  temperatures  were  42.8,  48.2,  43.3,  and  47.9.     A  gale  from 
the  N.W.  was  recorded  on  the  8th  and  9th ;  and  on  the  16th,  ITth, 
and  18th,  when  the  daily  velocity  was  324,  336,  and  304  miles 
respectively.     The  rainfall  was  6-lOths  in  excess.     May  was   a 
cold  and  cloudy  month,  the  mean  temperature  only  49.9 ;    the 
rainfall  was  .23  deficient,  being  the  only  other  month  besidee 
February  when  it  did  not  exceed  the  average.     A  S.W.  gale  was 
recorded  on  the  4th,  and  a  K.E.  on  the   13th.     Thunderstorms 
occurred  on  the  7th  and  8th.     The  average  temperature  for  June 
was  high,  but  the  days  were  generally  cloudy,  with  frequent  showers 
of  rain,  which  exceeded  the  average  by  .73  in.     The  temperature 
for  the  first  fortnight  averaged  54.0,  and  for  the  last  61.0.     Thun- 
derstorm occurred  on  the  24th.     The  weather  during  July  was 
very  changeable,  composed  of  short  periods  of  alternately  low  and 
high  temperatures.     The  mean  temperature  of  the  first  three  days 
was  61.0  ;  from  the  4th  to  the  8th  it  averaged  69.3 ;  iiom  the  9th 
to  the  19th  only  61.0;   this  was  succeeded  by  excessively  hot 
weather,  the  mean  for  the  next  nine  days  was  71.5.     The  winds 
were  veiy  variable,  but  light ;  several  thunderstorms  occurred,  and 
the  rain  was  6-lOths  in  excess.     August  was  a  cold  month,  sky 
generally  cloudy,  with  very  variable  light  winds,  and  the  rain&U 
.47  above  the  average.     September  was  composed  of  a  mild  and  a 
eold  fortnight ;  the  mean  temperature  for  the  first  two  weeks  being 
61.3,  and  for  the  last  two  only  49.2.     The  winds  were  chiefly  W. 
and  S.W. ;  a  strong  S.W.  wind  lasted  from  the  25th  to  the  28th, 
when  the  daily  velocity  was  368,  303,  329,  and  324  miles  respec- 
tively.    The  rainfall  was  slightly  in  excess,  being  .14  above  the 
average.     Although  the  wind  was  chiefly  S.  and  S.W.,  October    . 
was  a  cold,  ungenial  month :  rain  fell  on  twenty  days,  exceeding 
the  average  by  .48  in.     The  two  last  months  of  the  year  were 
most  remarkable  for  the  excessive  rainfall,  which  amounted  to  7.60 
inches,  being  1.53  in  excess  in  November,  and  1.85  in  December, 
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causing  the  fall  for  tlie  year  to  be  32  inches,  the  greatest  amount 
recorded  in  the  last  thirty  years.  Both  months  were  unusuaUy 
mild,  chiefly  owing  to  the  high  night  temperatures,  which  averaged 
38.0  in  November,  and  36.0  in  December ;  only  three  nights  of 
frost  occurred  in  November,  and  eight  in  December.  Several 
strong  gales  were  recorded  during  November ;  the  daily  velocity, 
with  a  S.  and  S.W.  wind,  from  the  23rd  to  the  27th,  was  361, 
296,  306,  389,  and  350  miles  respectively.  Considerable  oscilla- 
tion occurred  in  the  barometer  readings  during  December,  they 
averaged  remarkably  low,  (29.581)  and  no  instance  of  their 
reaching  30  inches  was  recorded.  On  the  9th  it  fell  to  28.802,  on 
which  day  a  heavy  S.W.  gale  occurred  ;  464  miles  were  registered, 
323  of  which  were  traversed  in  the  first  twelve  hours.  The  total 
fall  of  rain  for  the  year  was  8.41  inches  in  excess  of  the  average. 


1873. 

The  new  year  began  with  an  almost  unprecedentedly  high  tem- 
perature, the  mean  for  January  being  40.6  ;  no  frost  was  recorded 
until  the  19th,  the  average  temperature  for  the  first  eighteen  days 
was  44.2 ;  the  remaining  days  were  much  colder,  the  last  week 
averaged  only  33.0.  Several  strong  S.  and  S.W.  winds  were 
recorded,  with  considerable  oscillation  in  the  barometer,  which  fell 
as  low  as  28.477  on  the  20th.  This  depression  was  most  remark- 
able for  lasting  so  long ;  the  readings  were  below  29  inches  during 
the  whole  of  the  19th,  20th,  and  21st.  The  rainfall  was  .45  in 
excess  of  the  monthly  average.  February  was  a  cold,  bleak  month, 
with  frequent  showers  of  snow,  sleet,  and  rain ;  the  mean  temper- 
ature was  6.4  below  that  of  January,  and  twenty-one  nights  of 
frost  were  recorded.  A  difference  of  so  many  degrees  between 
January  and  February  is  very  rare.  Mr.  Glaisher  says  it  has  only 
been  exceeded  once  in  the  last  hundred  years,  Le.,  in  1853,  when 
the  mean  temperature  at  Greenwich  for  January  was  42.4,  and 
February,  33.3,  a  difference  of  9.1.  The  rainfall  was  .58  in  excess. 
A  strong  K.£.  gale  was  recorded  on  the  7th  and  8th,  when  the 
daily  velocity  of  the  wind  was  320  and  366  miles ;  and  a  N.  W. 
gale  on  the  27th,  when  339  miles  were  traversed.  The  barometer 
pressure  averaged  high  until  the  18th,  when   the  unusual  high 
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reading  of  30.775  was  recorded ;  a  fall  to  29.8  on  the  22Qd  followed, 
succeeded  by  a  rapid  fall  on  the  25th  and  26th  to  28.817  ;  after 
which  the  pressure  quickly  increased,  and  29.8  was  registered  on 
the  28th.     The  temperature  for  the  first  and  last  weeks  of  March 
was  high,  averaging  40.9  and  41.7 ;  the  two  intermediate  weeks 
were  cold,  the  mean  being  only  36.6  and  36.8.     The  rainfalT  was 
slightly  in  excess  of  the  average.     A  severe  E.N.E.  gale  occurred 
on  the  15th  and  16th,  when  the  daily  velocity  was  334  and  358 
miles.     The  prevalent  winds  for  April  were  N.,  causing  the  tem- 
perature to  average  low,  but  it  was  a  month  of  considerable  alter- 
nation of  temperature.     The  mean  for  the  first  five  days  was  47.0 ; 
from  the  6th  to  the  13th  42.0  ;  a  considerable  increase  of  teznpier- 
ature  followed,  the  thermometer  registering  63.5  and  62.5  on  the 
15th  and  16th,  and  the  mean  from  the  14th  to  the  22nd  waa  48 A. 
This  was  followed  by  a  long  period  of  cold  weather,  the  mean  for 
the  remaining  days  being  40.9,  and  for  the  month  of  May  only  48.0. 
The  velocity  of  the  wind  on  the  27th  of  April  was  414  miles  from 
the  N.W.     The  rainfall  was  .49  deficient  in  April,  and  .67  in  May. 
A  N.  gale  was  recorded  on  the  17th,  18th,  and  19th  of  May,  when 
the  daily  velocity  was  325,  299,  and  345  miles  respectively.     June 
was  a  fine,  dry  month,  the  winds  for  the  first  week  N.  and  E., 
remainder  of  the  month  chiefly  S.  and  W. ;  only  .92  in.  of  rain 
fell  until  the  29th,  when  .99  in.  fell  between  8  p.m.,  the  29thy 
and  1  a.m.,  the  30th,  this  was  the  greatest  fall  for  the  year.     The 
temperature  for  the  first  nineteen  days  of  July  was  rather  low, 
averaging  only  59.3.     The  maximum  on  the  19th  was  only  67.2  ; 
the  thermometer  rose  13  degrees  the  next  day,  and  was  followed 
by  three  excessively  hot  days,  the  maximum  of  which  was  86.0, 
86.5,  and  92.0.     On  the  24th  and  25th  76.5  and  80.5  were  regis- 
tered, and  on  the  26th  only  67.0.     The  winds  were  light,  chiefly 
from  the  S.,  S.W.,  and  W. ;  the  rainfall  amounted  to  1.98, 9-10th8 
of  which  fell  on  the  13th,  the  monthly  fall  was  4-10th8  deficient. 
August  was  a  fine  month,  with  rainfall  4-lOths  deficient.     The 
month  was  remarkable  for  the  alternation  of  the  day  temperature, 
although  there  was  little  variation  in  the  direction  of  the  wind,  it 
being  W.,  S.W.,  and  S.,  on  twenty-seven  days.     The  maximum 
temperature  on  the  1st  was  only  69.5  ;  on  the  8th  it  rose  to  82.5 ; 
but  on  the  three  following  days  the  thermometer  only  registered 
66.0.     On  the  16th  81.5  was  recorded,  and  on  the  19th  only  62.0  ; 
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on  the  25th  it  again  rose  to  78.5,  followed  by  a  fall  to  60.5  on  the 
29th.  September  was  an  unusual  cold  month,  the  mean  temper- 
ature being  only  53.0,  7.8  degrees  below  that  of  August.  A 
thunderstorm  with  9-lOths  of  rain,  occurred  on  the  Ist.  The  first 
fifteen  days  were  very  cloudy,  with  an  excessive  rainfall,  amounting 
to  3.09,  an  inch  above  the  monthly  average.  This  excessive  rainfall 
was  succeeded  by  a  long  drought,  no  rain  fell  in  the  last  fourteen 
days ;  and  only  3.44  was  recorded  during  the  last  three  months, 
being  8-lOths  deficient  in  October,  1.17  in  November,  and  1.54  in 
December.  October  was  a  cold  month ;  days  generally  overcast ; 
several  thick  fogs  occurred  in  the  last  week.  A  sudden  rise  in  the 
temperature  occurred  on  the  lOth ;  the  maximum  and  minimum 
on  the  9th  were  only  52.0  aTid  31.0,  but  on  the  10th  the  maximum 
was  66.0,  followed  by  a  night  temperature  of  57.0.  A  S.  gale  of 
364  miles  was  recorded  on  the  llth.  A  strong  S.W.  wind  blew 
on  the  20th,  21st,  and  22nd,  attended  by  a  fall  in  the  barometer, 
which  registered  the  minimum,  28.887,  on  the  23rd;  after  which 
an  unbroken  rise  was  recorded,  to  the  maximum,  30.476,  on  the 
28th.  November  was  a  fine,  mild  month,  with  a  mean  temperature 
of  43.0;  considerable  oscillation  occurred  in  the  barometer,  es- 
pecially in  the  last  week,  when  several  high  W.  and  S.W.  winds 
were  recorded.  December  was  remarkable  for  its  high  barometric 
pressure;  preponderance  of  S.W.  winds;  small  rainfall;  and^  with 
the  exception  of  the  second  week,  high  temperature.  The  mean 
weekly  temperatures  were  41.4,  35.4,  42.6,  and  41.7.  The 
barometer  readings  averaged  30.5  for  the  first  thirteen  days,  after 
which  the  pressure  decreased,  and  the  temperature  increased,  the 
thermometer  registering  56.0  on  the  16th,  and  the  barometer 
29.668  ;  on  this  day  a  S.W.  gale  of  374  miles  was  recorded.  The 
barometer  readings  for  the  month  averaged  at  the  unusual  height 
of  30.246;  and  with  the  exception  of  the  6th  and  24th,  when 
the  wind  was  N.W.,  the  winds  were  entirely  S.,  S.W.,  and  W. 
The  rainfall  only  amounted  to  .43,  the  smallest  quantity  recorded 
for  December  since  1857.  The  rainfall  for  the  year  amounted  to 
20.36  inches,  being  3.22  below  the  average. 
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MISCELLANEOUS  NOTES  AND   OBSERVATIOI^S. 

Mammalia. 
Br  T.  Southwell. 

Particoloured  Bat  Scotophilus  (vespertilto)  discolor,     Mr. 
Newman,  in  his  **  Collected  Observations  on  British  Bats/'  men- 
tions the  occurrence  of  this  rare  species  off  the  Norfolk  coasts  on 
the  authority  of  Mr.  John  Hancock,  of  Newcastle.     Mr.  Hancock 
has  kindly  given  ine  all  the  information  in  his  power  as  to  this 
specimen,  which,  however  scanty,  conclusively  proves  its  locality. 
It  was  taken  in  1834  on  board  ship  off  the  Yarmouth  Beads,  and 
when  given  to  Mr.  Hancock,  in  whose  possession  it  still  is,  was 
either  alive  or  just  dead.     The  only  other  known  British  example 
is,  I  believe,  a  specimen  in  the  British  Museum,  taken  at  Plymouth 
by  Dr.  Leach,  and  it  appears  probable  that  in  both  instances  thoy 
were  conveyed  to  this  country  on  board  some  foreign  vessel ;  both 
these  specimens  being  immigrants  I  do  not  think  the  species  can 
properly  be  considered  as  entitled  to  a  place  in  the  British  List.     It 
would  be  interesting  to  know  if  the  Yarmouth  ship  was  from  abroad, 
and  if  so,  from  what  port,  but  as  Mr.  Hancock's  friend  has  been 
dead  some  years,  it  is  impossible  to   learn  now.     This  species 
appears  to  be  nowhere  very  numorous.     Lord  Clermont  says  it 
inhabits  South  Germany,  Silesia,  Denmark,  and  the  Bukovina, 
many  parts  of  the  Alpine   chain,  Dalmatia,    Hungary,   and   the 
eastern  parts  of  France.     Neither  Jenyns,  Bell,  nor  Lord  Clermont 
give  the  date  of  the  Plymouth  specimen. 

Tenacity  of  life  in  Lefisma  saccharina.     (Linn.) 

By  J.  B.  Bridgman. 

A  circumstance  has  come  to  my  knowledge  showing  the  remark- 
able tenacity  of  life  exhibited  by  this  insect.  More  than  two 
years  ago,  a  gentleman  given  to  microscopic  pursuits  placed  a 
Lepisma  in  a  box,  marking  the  name  and  date  upon  the  lid  ;  this 
was  intended  for  a  friend,  but  was  put  on  one  side,  and  remained 
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undisturbed  and  forgotten  for  two  years,  when  happening  to  see 
the  box,  to  his  great  surprise  upon  opening  it,  the  Lepisma  was 
found  as  lively  as  if  only  just  put  in,  and  apparently  none  the 
worse  for  its  two  years  solitary  confinement  without  food  and  light, 
and  with  very  little  air.  One  would  like  to  know  the  length  of 
life  of  these  insects. 


Further  Note  on  the  Spongeous  Origin  of  Flints. 

By  F.  Kitton. 
(See  1871—72,  p.  59.) 

In  my  paper  on  the  above  subject  (published  in  the  Transactions 
for  1871 — 72)  I  gave  a  figure  (page  59,  fig.  2)  of  the  microscopic 
structure  of  a  sponge-like  organism  from  the  greensand,  Carrow, 
Norwich.  Since  its  publication  I  forwarded  specimens  to  H.  J. 
Carter,  Esq.,  F.E.8.,  and  he  pronounces  it  to  be  a  new  species 
of  sponge,  belonging  to  the  Lithistidse,  and  has  described  and 
named  it  as  follows,  Lithospongitis  kittonii, — Carter.  "Fossil 
species  in  which  the  surface  spicule  is  not  known,  but  in  which 
the  body  spicule  has  a  branched  filigreed  form,  Carrow  Hamlet, 
Norwich." — "Annals  and  Magazine  of  Natural  History,"  vol.  xii 

Through  the  kindness  of  Mr.  Carter  I  have  been  enabled  to 
compare  it  with  a  recent  form  {Corallistes  horealis — Carter)  in 
which  the  siliceous  skeleton  (body  spicules)  has  a  similar  tubercled 
appearance  as  Lithospongitis  kittonii. 

Ornithological  Notes  for  1873 — 4. 

By  H.  Stevenson,  F.L.S. 

Sea  Eagle  {Haliceetus  ahicilla.)  A  fine  young  male  was  shot 
at  Stokesby,  near  Yarmouth,  on  the  22nd  of  April,  having  fre? 
quented  the  neighbourhood  for  some  days. 

White-winged  Black  Tern  {Sterna  leucoptera.)  Of  this 
species,  until  lately  one  of  the  rarest  terns  in  the  British  List,  five 
specimens  were  killed  out  of  a  flock  of  seven,  at  Hickling,  near 
Yarmouth,  on  the  30th  of  May,  and  several  more  were  said  to 
have  been  seen. 
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"White  Stork  (Ciconia  alba.)  A  fine  bird  was  shot  at  Potter 
Heigham,  near  Yarmouth,  on  the  5th  of  June,  probably  the  same 
which  had  been  seen  shortly  before  in  the  adjoining  county. 

Spoonbill  (Platalea  leucorodia.)  Notwithstanding  the  New- 
Act,  five  of  these  interesting  birds  were  shot  on  Breydon  during 
the  past  summer,  one  in  May,  and  four  early  in  June. 

Little  Gull  (Larus  miniitus.)  An  immature  specimen  was 
shot  near  Yarmouth  about  the  middle  of  August. 

Kingfisher  (Alcedo  ispida.)  On  the  6th  of  June,  when  the 
young  birds  were  able  to  fly,  I  examined  a  nest  of  this  species, 
bored  into  the  face  of  a  large  clay  pit,  about  two  feet  six  inches 
from  the  top  of  the  jamb,  and  partly  concealed  by  the  overhanging 
grassy  summit.  This  pit  is  in  the  parish  of  Keswick,  near  Nor- 
wich, and  some  two  hundred  yards  from  any  stream.  It  is  in  the 
same  neighbourhood  as  the  nest  I  examined  in  1863,  as  described 
in  the  first  volume  of  the  "  Birds  of  Norfolk,"  (p.  317,)  and  which 
was  situated  in  the  bank  of  a  meadow  drain.  The  present  nest  con- 
tained six  full  fledged  young,  with  the  feathers  on  the  top  of  their 
heads  much  matted  with  the  soil,  which  had  dried  on.  The 
chamber  itself  was  domed,  four  inches  deep  by  six  inches  wide,  and 
just  the  height  of  the  nestlings,  and  from  the  mouth  of  the  hole 
to  the  back  of  the  nest  was  nearly  twelve  inches.  On  the  floor 
were  a  very  few  fish  bones,  but  no  other  lining  of  any  description, 
which  confirms  my  impression  that  in  new  nest  holes  the  eggs  are 
laid  on  bare  soil,  and  that  the  fish  bones  accumulate  gradually,  by 
the  castings  of  the  birds,  but  I  am  at  a  loss  to  account  for  so  small 
a  layer  of  bones  by  the  time  the  nestlings  were  ready  to  fly.  I 
have  no  doubt  the  previous  nest  I  examined  had  been  used  for 
several  seasons,  as  perfect  walls  of  dried  fishy  matter  had  formed 
round  it,  and  still  more  recent  deposits  were  heaving  with  maggots. 
In  this  case,  except  close  to  the  entrance,  (which  had  decidedly  "  an 
ancient  and  a  fish-like  smell,")  the  nest  was  perfectly  sweet,  and 
the  fish  bones  white  and  dry.  The  entrance  hole  measured  three 
inches  by  two  inches  in  width.  I  have  no  question  that  this  nest 
was  made  by  the  birds  themselves,  and  not  adapted  from  a  sand- 
martin's  or  other  boring.  Many  small  fish,  which  had  been  dropped 
by  the  old  birds,  were  lying  at  the  bottom  of  the  pit,  and  it  is 
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believed  that  for  two  or  three  seasons  the  same  pair  have  nested 
lower  down,  at  the  extremity  of  a  rabbit's  burrow. 

The  following  interesting  note,  confirmatory  of  the  migratory 
habits  of  the  kingfisher,  has  been  sent  me  by  Mr.  J.  H.  Gnrney. 
"  About  the  13th  of  September  several  were  observed  on  the  beach 
at  Blakeney,  and  on  the  1 4th,  a  single  bird  was  seen  flying  by  the 
edge  of  the  waves  at  Cromer,  which  perched  on  a  breakwater." 
Our  bird  stuffers  received  several  specimens  at  that  time,  and  in 
the  two  following  months. 

Gray  Phalarope  {PJialaropus  lobatus.)  I  am  indebted  to 
Mr.  J.  E.  Harting  for  one  of  the  most  interesting  specimens  of 
this  bird  in  my  collection,  from  the  intermediate  state  of  its  plu- 
mage, partly  summer  and  winter.  The  date  of  its  apjxjarance,  on 
the  12th  of  September,  is  unusually  early,  and  that  it  was  a  chance 
straggler  seems  probable  from  its  being  quite  alone,  swimming 
about  in  a  small  "  plash  "  of  water  on  the  Breydon  "  flats,"  and 
that  no  others  have  since  come  to  my  notice.  As  usual,  it  showed 
no  apprehension  of  danger  when  approached.  I  have  never  seen 
an  example  of  this  species,  killed  in  Norfolk,  with  so  much  of  the 
summer  plumage  still  remaining. 

OsPREY  {Pandion  haliacttis.)  A  young  male  killed  on  the 
13  th  of  September,  at  Potter  Heigham,  near  Yarmouth,  was  sent 
me  on  the  following  day,  and  was,  I  fear,  the  same  biixi  which  had 
been  seen  at  Ranworth,  and  one  or  two  neighbouring  localities 
during  the  previous  week,  carrying  oflf  fish  from  the  broad  waters. 

Early  appearance  op  the  Fieldfare  (Turdus  pilaris,) 
Major  Irby  sent  me,  in  the  flesh,  on  the  20th  of  September,  a 
fieldfare  shot  by  himself  on  the  17th.  This  early  arrival  phows 
no  mark  of  immaturity,  and  from  the  appearance  of  the  breast- 
bone, it  was  in  all  probability  a  last  year's  bird.  Mr.  Irby  also 
informs  me  that  he  saw  two  at  Boyland  about  the  7th  of  June, 
but  could  find  no  nest 

Crane  {Cms  cinerea.)  I  am  indebted  to  Mr.  S.  K.  Gayford, 
of  East  Wretham,  for  the  following  particulars  respecting  a  crane 
killed  on  a  farm  in  his  occupation  on  Mr.  Birch's  estate,  llie 
presence  of  some  such  bird  in  the  neighbourhood  was  first  indicated 
by  the  appearance  of  footmarks  on  some  arable  land,  quite  a  month 
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before  the  bird  itself  was  seen,  and  later  still,  Mr.  Gayford  observed 
a  very  large  bird,  as  he  describes  it,  "towering  high  in  the  air  like 
a  very  big  hawk."  The  mystery  was  solved,  however,  on  the  30th 
of  August,  when  a  crane  was  seen  by  Mr.  Gayford  himself  about 
a  'hundred  yards  from  a  flock  of  sheep,  and  some  two  hundred 
yards  from  the  shepherd's  "page''  who  was  tending  the  sheep  feeding 
on  a  heath  of  about  three  hundred  acres,  with  other  large  heaths 
and  about  two  hundred  acres  of  arable  land  adjoining.  On  that 
day  Mr.  Gayford  spent  several  hours  on  horseback  trying  to  get 
within  shot  of  it,  but  learning  from  the  "page"  that  early  in  the 
morning  it  had  been  at  the  sheep-fold  and  paid  little  attention  to 
him,  he  left  his  gun  with  the  head  shepherd,  who  shot  the  bird 
on  the  following  Monday,  the  1st  of  September.  Mr.  Newby,  of 
Thetford,  who  stuffed  it,  informs  me  it  was  a  male  in  immature 
plumage,  and  weighed  ten  pounds  thirteen  ounces.  It  is  now 
preserved  at  Wretham  Hall,  with  a  white  stork  shot  by  Mr.  Gay- 
ford near  the  same  spot  some  thirty-flve  years  ago. 

Hawfinch  {Coccothraustes  vulgaris)  The  Eev.  H.  T.  Frere 
informs  me  that  a  flock  of  some  fifty  hawfinches  appeared,  in 
November,  in  the  same  garden  at  Diss  where  such  numbers  were 
shot  last  winter.  The  attraction  is  no  doubt  the  yew-berries,  as 
proved  by  dissection  last  year  3  but  as  no  specimens  have  been 
received  by  our  bird  staffers  from  any  other  localities,  I  am  inclined 
to  think  these  birds,  notwithstanding  their  persecution,  were  aU 
reared  in  that  neighbourhood.  One  or  two  pairs  are  said  to  have 
nested  in  that  garden  in  the  summer;  they  have  also  bred  in 
several  other  parts  of  Norfolk  this  year. 

Green  Sandpiper  (Totanus  ochropus,)  This  species  made 
its  appearance  in  unusual  numbers  during  the  months  of  August 
and  September,  both  on  Breydon  and  the  surrounding  marshes, 
and  in  most  of  its  usual  haunts  throughout  the  county. 

Mealy  Eedpole  {Linota  canescens,)  This  uncertain  winter 
visitant,  so  scarce  last  year,  was  extremely  abundant  in  November 
and  December  of  this  «iild  season.  Many  have  been  netted  by 
the  birdcatchers  quite  close  to  the  city,  where  they  frequent  the 
alder  trees  by  the  river. 

Swallows  and  Martins.     The  late  stay  of  swallows  and  martins, 
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in  1873,  was  remarked  in  J^orfolk,  as  well  as  in  more  southern 
counties,  attributable,  I  believe,  entirely  to  the  mildness  of  the 
weather,  and  a  consequent  supply  of  insect  food,  enabling  the  old 
birds  to  rear  their  late  hatched  young  ones.  These,  in  most 
winters,  are  deserted  when  the  frosts  commence,  and  are  left  to  die 
in  their  nests.  On  the  3rd  of  November,  some  twenty  or  thirty 
house  martins  were  seen  flying  about  Cromer  church,  and  smaller 
numbers  later  in  the  month.  At  the  same  place,  also,  a  few  house 
martins  were  seen  by  Mr.  Southwell  as  late  as  the  5th  of  December. 
A  sand-martin  was  seen  by  Mr.  J.  H.  Gumey,  jun,  on  the  river, 
near  Buckenham,  on  the  21st  of  November. 

Snow  Bunting  (Plectrophanes  nivalis,)  These  winter  migrants, 
more  commonly  abundant  in  severe  than  in  mild  winters,  were 
remarkably  numerous  throughout  the  months  of  November  and 
December,  on  all  parts  of  our  eastern  coast.  The  extreme  mildness 
of  the  season,  and  an  abundance,  everywhere,  of  food,  no  doubt 
detained  on  our  shores  such  flocks,  as  in  ordinary  winters  pass  on, 
in  advance  of  snow  and  frost,  to  more  southern  quarters.  At 
Yarmouth,  I  am  informed,  they  were  so  plentiful,  that  at  one  time 
the  birdcatchers  were  netting  them,  for  trap  shooting,  in  place  of 
sparrows.  At  Lowestoft,  about  the  middle  of  November,  I  saw  a 
flock  of  more  than  a  hundred,  daily,  on  the  Pakefield  clifls,  and 
many  passing  inland  have  been  killed  on  the  margins  of  the  broads, 
as  at  Ludbam,  where  several  were  shot  from  the  reed  beds,  and  a 
few  were  also  netted  close  to  this  city. 
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Transactions  op  the  Norfolk  and  Norwich  Naturalists' 

Society,  1873—4. 


Supplement. 


FAUNA    AND    FLORA    OF    NORFOLK. 

Part     V.     Lepidoptera. 

By    Charles    G.    Barrett. 

Read  24th  February,  1874. 

For  four  years  I  have  been  engaged  in  collecting,  from  every 
reliable  source  within  my  reach,  information  as  to  the  species  of 
Lepidoptera  known  to  be  found  in  the  County  of  Norfolk,  and 
now  that  my  removal  from  the  district  deprives  mo  of  the  oppor- 
tunity of  adding  to  the  list  by  my  own  collecting,  I  think  it 
advisable  to  lay  the  results  before  the  Society,  especiaUy  as  by  the 
kindness  of  the  Entomologists  of  the  county  they  are  of  a  highly 
satisfactory  nature. 

As  the  list  is  long  and  the  localities  numerous,  I  have  not 
thought  it  necessary  nor  even  advisable  to  append  the  name  of  the 
gentleman  by  whom  captured  or  authenticated,  to  every  species  or 
locality,  but  to  state  here  the  localities  for  which  each  Entomologist 
has  made  himself  responsible,  and  at  the  same  time  to  thank  them 
all  most  heartily  for  the  cordial  manner  in  which  they  have  co- 
operated with  me  in  the  endeavour  to  make  the  list  complete,  and 
the  kindness  with  which  many  of  them  have  accMed  to  my 
request  to  be  allowed  to  examine  and  decide  upon  what  I  have 
considered  to  be  doubtful  species.  I  have  unfortunately,  however, 
been  compelled  to  exclude  a  few  species  which  may  possibly  be 
found  in  the  county,  for  want  of  opportunity  of  authenticating 
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thorn,  since  it  is  far  better  to  exclude  one  or  two  such  species,  than 

I  to  run  the  risk  of  including  any  which  do  not  belong  at  all  to  the 

district.  The  former  error  is  readily  repaired,  but  the  latter  by  no 
means  so  easily. 

I  am  indebted  to  Lord  Walsingham  for  a  list  of  seven  hundred 
and  fifty  species  collected  by  him  in  the  parishes  of  Merton,  Stan- 
ford, Sturston,  Tomston,  and  Tobtington,  on  the  Merton  estate,  (all 

I  of  which  I  have  therefore  included  under  the  name  of  "  Merton,") 

and  a   few  at   Brandon,  Hevingham,  and   Holkham,  as  well  as 

I  thirty  local  and  scarce  species  taken  by  his  collector,  Mr.  Eedle,  at 

Horning;  to  Mr.  W.  M.  Crowfoot,  of  Beccles,  for  a  list  of  five 

j  hundred  species,  taken  at  Aldeby,  Broome,  Harleston,  Ditchingham, 

Kirby  Cane,  Gillingham,  Geldeston,  Eingsfield,  Eaveningham, 
Headly,  Holt,  Barton  Turf,  and  Yarmouth,  as  well  as  at  Beccles  on 

\  the  Norfolk   side ;    to  the  Rev.    T.    H.   Marriott,   of  Wickham 

Market,  Suflfolk,  for  a  list  of  species  taken  by  him  at  Tlietford, 

I  Croxton,   Narborough,  Shadwell,   and   Hoveton,  during  his  late 

;  residence  at  Croxton ;  to  the  Rev.  H.  Williams,  of  Croxton,  for  a 

list  of  three  hundred  species  taken  in  the  neighbourhood  of  Thet- 
fordj  to  the  Rev.  T.  H.  Marsh,  of  Cawston,  for  a  list  of  five 
hundred  species  taken  at  Cawston,  Foulsham,  Wood  DaUing; 
Cromer,  Booton,   Horsford,   Blofield,   and  Diss ;    to  Mr.  Frank 

t  Norgate,  of  Sparham  Rectory,  for  upwards  of  one  hundred  local 

and  interesting  species  taken  at  Sparham,  Dilham,  Hethersett, 
Potter  Heigham,  Booton,  Hockering,  Cawston,  Stod}*^,  Brancaster, 
Swanton  Morley,  Whitwell,  Heydon,  Swannington,  Haveringland, 
Sail,  Felthorpe,  Upgate,  Horning,  and  Foxley ;    to  Mr.  Frederick 

f  Bond,  of  London,  for  forty  local  species  from  Foxley,  and  a  few 

i  rarities   from   Yarmouth ;    to   Messrs.    E.   L.   King,  and   E.    A. 

'  Atmore,  of  Lynn,  for  over  three  hundred  species  collected  by  them 

at  Lynn,  Feltwell,  Mintlyn,  Wootton,  Barton  Bendish,  Bawsey, 
Harpley,  Castleacre,  Wolferton,  Rising,  Middleton,  Roydon,  Ring- 
stead,  Northwold,  Hingham,  Clenchwai-ton,  Gay  wood,  and  Leziate ; 
to  the  Rev.  J.  Landy  Browne,  of  Norwich,  for  species  taken  by 
him  at  Noi*wich,  Caistor,  Runcton,  Dersingham,  Hethel,  Fomcett, 

j  St.  Faith's,  Homing,  and  Wood  Norton ;  to  Mr.  A.  B.  Earn,  of 

London,  for  three  hundred  species  taken  at  Homing  and   Ran- 

i  worth ;  to  Mr.  W.  R  Jeflfrey,  of  Saflfron   Walden,  for  a  few  cap- 

*  tures  at  Brandon ;  to  Mr.  R  E.  Brameld,  of  Nottingham,  for  some 


taken  at  Hunstanton ;  to  Mr.  F.  D.  Wheeler,  of  Norwich  and 
Clare  College,  Cambridge,  for  captures  by  him  at  Norwich,  Stratton 
Strawless,  Buxton,  Irstead,  Barton  Turf,  Thum,  Whitesby, 
Stalham,  Horsey,  Yarmouth,  and  Eeedham ;  to  the  late  Mr.  P.  H. 
Dicken,  formerly  of  Norwich,  for  a  list  of  his  captures  at  Norwich, 
Surlingham,  and  Yarmouth;  and  to  Mr.  J.  B.  Bridgman,  of 
Norwich,  for  a  few  species  taken  at  Norwich  and  Woodbastwick. 

In  addition  to  this  I  have  been  kindly  allowed  to  examine  and 
make  memoifanda  of  the  collections  of  Messrs.  T.  K  Gunn,  Hick- 
ling,  Perry,  and  Amos,  of  Norwich,  of  species  collected  by  them, 
and  by  Mr.  Sayer,  formerly  of  Neatishead,  at  Norwich,  Horsford, 
Stratton  Strawless,  Beeston  St.  Andrew,  Hoveton,  Neatishead, 
Irstead,  Cringleford,  Ketteringham,  Kimberly,  Costessey,  etc.,  and 
have  myself  collected  a  considerable  number  of  species  in  and 
around  the  City  of  Norwich,  and  at  Surlingham,  Bnmdall,  Yar- 
mouth, Caistor,  Ranworth,  Homing,  Barton  Turf,  Coltishall,  Great 
Plumstead,  Newton  St.  Faith's,  Costessey,  Eingland,  Easton, 
Ketteringham,  and  Brandon. 

I  have  also  availed  myself  of  information  contained  in  the 
following  works : — 

Haworth's  "  Lepidoptera  Britannica,"  (1803  to  1829)— which 
records  the  captures  of  the  Eevs.  J.  Burrell,  T.  Skrimshire,  and 
others,  in  Norfolk. 

Curtis's  "British  Entomology,"  (1825  to  1840)— which  records 
a  few  interesting  species. 

Stephens's  "Illustrations  of  British  Entomology,"  (1827  to 
1835) — for  captures  at  Beachamwell,  Halvergate,  and  South 
Creake. 

Wood's  "Index  Entomologicus,"  (1833  to  1839.) 

C.  J.  and  J.  Paget's  "History  of  Yarmouth,"  (1834)— for 
species  recorded  by  them  at  Yarmouth,  Caistor,  Oby,  Thum,  and 
other  places  in  Norfolk, — the  majority  of  their  localities  being 
in  Suffolk. 

Stainton's  "Manual  of  British  Butterflies  and  Moths,"  (1857,) 
and  the  "Entomologist's  Annuals,"  (1855  to  1873,)  edited  by  the 
same  author. 

In  these  works  a  very  large  number  of  notices  of  species  taken 
in  Norfolk  may  be  found,  most  of  them  doubtless  authentic,  but  a 
few  highly  apocryphal. 
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There  is  also  in  the  "  Hudderafield  Naturalist/*  for  1864 — 5,  a 
list  of  over  seven  hundred  species,  by  Mr.  T.  E.  Gunn,  of  Norwich, 
recorded  as  having  been  taken  in  Norfolk,  and  I  wish  to  acknow- 
ledge my  obligation  to  Mr.  Gunn  for  the  ready  and  obliging 
manner  in  which  he  has  assisted  me  with  information  as  to 
the  sources  from  which  his  list  was  compiled,  and  the  localities, 
as  far  as  known,  in  which  the  species  were  taken,  and  as  I  am 
satisfied  that  he  was  grossly  and  intentionally  deceived  by  an 
interested  collector  as  to  the  occurrence  of  at  least  one  hundred 
and  fifty  species  in  the  county,  I  have  preferred  to  ignore 
this  list,  and  substitute  for  it  such  information  as  he  was  able  to 
substantiate. 

As  it  is  necessary  in  a  list  of  this  kind  to  have  some  definite 
boundary,  I  have  felt  compelled  to  omit  a  few  species  which  are 
known  to  occur  at  Brandon,  and  other  places  on  the  borders 
of  the  county,  when  they  have  not  actually  been  taken  within  its 
limits. 

The  arrangement  which  I  have  followed  is  that  of  M.  Guen^e, 
as  published  in  Mr.  Henry  Doubleday's  "Synonymic  List  of 
British  Lepidoptera,"  and  in  many  cases  in  which  corrections  or 
alterations  in  nomenclature  have  been  made,  I  have  appended  the 
synonym  in  brackets  to  assist  identification. 

Several  species  which  have  been  recorded  erroneously  in  the 
county  are  also  placed  in  brackets  to  distinguish  them  from  those 
truly  forming  a  part  of  the  list. 


A  LIST  OF  THE  LEPIDOPTERA  KN0W:N^  TO  OCCUE 

IN    NORFOLK. 

DiUBNL 

Papilio  machaon.     Linn.     Found  in  all  the  fens  of  the  rivers 

Yare  and  Bure,  and  their  tributaries,  where  its 
larva  feeds  on  marsh  fennel  (Peacedanum 
palusire)  and  other  Umhelliferce.  Its  range  in 
this  country  is  gradually  becoming  more  re- 
stricted, from  the  drainage  of  the  fens  of  Cam- 
bridge and  Huntingdonshire,  and  it  seems 
probable  that  in  a  few  years,  it  may  have 
ceased  to  be  found  in  any  numbers  elsewhere 
than  in  our  Norfolk  fens.  Here,  however, 
from  the  nature  and  extent  of  our  fens,  and 
their  situation  along  the  river  courses,  and  from 
the  strictness  with  which  ,^nany  of  them  are 
preserved,  there  is  reason  to  hope,  that  this 
splendid  species  may  survive  till  a  very  distant 
period. 

Leucophasia  binapis.     Linn.     Wormegay.    Two  specimens  taken 

in  the  Rainbow  wood,  reported  by  Mr.  Atmore. 

PiERis  ORAT.£Gi.     Linn.     Curtis   in   his    "British   Entomology," 

states,  that  "it  has  been  taken  in   Norfolk." 
If  this  is  correct  it  is  probably  long  extinct 
„       BRASSIC£.     Linn.     Abundant  everywhere. 
„       RAP^.  Linn.     Abundant  everywhere. 

„       NAPi.  Linn.     Abundant  everywhere. 

Anthocharis  oabdamin£s.     Linn.     Of  general  occurrence. 

GoNEPTERYX  RHAMNL     Llun.     Of  general  occurrence. 

CoLiAS  EDUBA.     Fab.     Of  general  occurrence,  but  irregular  in  its 

appearance. 
„  „        Var.     HELiOE,  Hub.     Thetford,  Blofield  j  rare. 

„       HTALB.     Linn.      Norwich,    Horsford,    Broome,    Aldeby, 

Merton,  Thetford,  Halvergate,  Potter  Heigham. 
Very  uncertain  in  its  appearance ;  common  in 
1868. 


Arotnnis  paphia.     Linn.     Widely  distributed,  but  not  common 

in  this  county. 

„       AOLAiA.      Linn.     Caistor,    near    Yannouth,   Whitesley; 

excessively  local. 

„  '    ADIPPE.      Fab.     Horsford,  Stratton  Strawless,  Cawston, 

Runcton,  Middleton,  Tindall  wood  Ditching- 
ham;  local. 

„       LATHONIA.     Linn.     Very  rare;  one  specimen  was  taken 

at  Booton  by  Mr.  F.  Alderton,  and  one  at 
Plumstead  by  Mr.  Perry.  (This  last  I  have 
seen.)  Mr.  King  reports  one  from  Beacham- 
well;  Curtis  and  Stephens  both  record  the 
species  from  Halvergate,  and  Paget,  a  specimen 
taken  by  Capt.  Chawner  at  Caistor  rails. 

„       EUPHROSYNB.     Linn.     Horsford,  Stratton  Strawless,  Caw- 

ston,  Hockering,  Tindall  wood  Ditchingham; 
local. 

„       SELENE.     Fab.     Horsford,  Stratton  Strawless,  Cawston, 

Hoveton  St.  John,  Hethel,  Wootton ;  local. 
Meut^sa  ARTEMIS.     Fab.   Norwich,  St.  Faith's,  Cawston,  Horning, 

Aldeby,  Beachamwell ;  in  marshy  meadows. 
Vanessa  o-album.     Linn.     Very  rare  in  this  county.     The  Rev. 

W.  F.  Welch  informed  Lord  Walsingham  that 
he  saw  a  specimen  in  his  garden  at  Stradsett, 
in  October,  1858 ;  and  took  one  in  the  same 
place  in  September,  1861 ;  and  the  Rev.  J.  W. 
Colvin  met  with  one,  singularly  enough,  also  in 
the  rectory  garden  at  Yarmouth.  Mr.  Atmore 
of  Lynn,  also  reports  a  specimen  taken  by  Mr. 
W.  Pridgeon,  jun.,  at  Walpole. 

„       URTICJE.     Linn.     Abundant  everywhere. 

„       POLTCHLOROS.     Linn.     Norwich,  Ranworth,  Gillingham, 

Merton,  Thetford,  Sparham,  Cawston ;  formerly 
common,  but  scarcer  for  some  years,  until  the 
last  summer  (1873,)  when  it  again  appeared 
commonly. 
antiopa.  Linn.  Usually  a  great  rarity.  Recorded 
from  Gillingham,  Marsham,  and  Horsham; 
Yarmouth  in  1834,  by  Paget;  Sparham,  two 


specimens,  in  1868,  by  Mr.  F.  Norgate;  and 
one  at  Buxton,  in  1871,  by  Mr.  F.  D.  Wheeler. 
But  in  August,  1872,  it  appeared  in  all  parts  of 
the  county,  and  was  almost  common  in  its 
north-east  corner.  Details  are  published  in  thft 
Transactions  of  this  Society  for  1872 — 3. 
Vanessa  id.     Linn.     Generally  common. 

„       ATALANTA.     Linn.     Generally  common. 

„        CARDUi.     Linn.     Generally  common,  but  irregular  in  its 

appearances. 
Apatura  iris.      Linn.      Foulsham,  Dersingham,  Foxley  Wood; 

rare  in  this  county.     Mr.  Athow  tells  me  that  it 
was  found  many  years  ago  at  Whitlingham. 
Arob  galathea.     Linn.     Found   by   Mr.  W.    M.    Crowfoot,  at 

Kirby  Cane,  but   shifting  from  one   place  to 
another  each  season.      Curtis  also  records  it  in 
Norfolk. 
Satyrus  iBGERiA.     Linn.     Norwich,  Merton,  Thetford,  Sparham, 

Ditchingham ;  not  very  common  in  the  county. 

„       MEGJERA.     Linn.     Abundant  everywhere. 

„       SEMELE.      Linn.     Generally   common    on    heaths     and 

coast  sand-hills. 

„       JANIRA.     Linn.     Abundant  everywhere. 

„        TITHONUS.     Linn.     Abundant  everywhere. 

„       HYPERANTHUS.      Linn.      Plumstead,  Stratton  Strawless, 

Hethersett,  Merton,  Thetford,  Beccles,  Sparham, 
Lynn. 
[Chortobiub  davus.    Fab.]    Recorded  by  Stephens,  (Illust.  p.  68,) 

but  doubtless  in  error. 

„       PAHPHILUS.     Linn.     Abundant  everywhere. 
Thegla  rubi.     Linn.     Norwich,  St.  Faith's,  Swanniugton,  Caw- 

ston,  Stody,  Broome  Heath,  Merton,  Thetford. 

„  QUERGUS.  Linn.  Merton,  Broome,  Dersingham,  Thet- 
ford, Sparham,  Barton  Bendish,  Oby,  Ketter- 
ingham,  Ean worth ;  among  oaks. 
w-ALBUM.  111.  I  introduce  this  species  with  hesitation. 
In  August,  1872, 1  met  with  a  number  of  what 
I  believe  to  have  been  w^lhxim  flying  about 
and  settling  on  the  top  of  a  chestnut  tree  at 
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Newton  St.  Faith's,  but  was  unable  to  obtain 
a  specimen. 

[Thecla  bpini.]      Eecorded  by  Stephens,  (Illust.  p.  78,)  thus : — 

"  Last  July,  (1827,)  a  specimen  was  captured 
in  Norfolk  by  Mr.  J.  SparshaU,  F.L.S."  When 
examining  the  collection  of  Mr.  SparshaU  now 
in  the  Norwich  Museum,  some  years  ago,  I 
found  a  specimen  labelled  spiniy  which  is  cer- 
tainly not  the  true  Thecla  spini,  Esp.  Mr. 
Doubleday  teUs  me,  that  he  believes  it  to  be  a 
species  that  was  taken  plentifully  by  his  late 
brother  in  North  America,  and  that  it  was 
placed  in  Mr.  Sparshall's  collection  by  mistake. 
There  is  no  authentic  record  of  the  occurrence 
of  this  species,  or  of  the  true  Thecla  spini  in 
the  British  Islands. 
„       BETUL^.      Linn.      Curtis  (Brit.   Ent.  264)  records   this 

species  as  having  been  taken  in  Norfolk,  and 
the  Eev.  T.  H.  Marsh  has  found  it  at  Sail,  on 
elm.     Probably  very  rare  in  the  county. 

[PoLYOMMATUS  DisPAB.  Haw.  HiPPOTHOB.  Linn.]  Stephens  (Illust. 

82)  gives  Norfolk  as  one  of  the  localities  for 
this  species,  but  there  is  no  reliable  record  of 
its    occurrence    here,    and   he    was   probably 
misinformed. 
„       PHL^AS.     Linn.     Common  everywhere. 

LYC-fiNA  ^GON.     Bork.     On  all  heaths. 

AGESTis.     SoHiFP.     Norwich,  Lynn,  Hunstanton,  Merton, 

Thetford,  Broome  Heath ;  common. 
ALEXIS.    Hiib.    (dobylas  of  Paget)  Common  everywhere. 
COBYDON.     Fab.     Lynn,  Hunstanton,  Snettisham,  Eing- 

stead  Downs ;  very  local. 
ACis.  ScHiFP.  Under  the  name  of  cymon,  Haworth 
records  it  (Lep.  Brit.  48)  as  taken  by  his  friend 
the  Eev.  J.  Burrell,  in  Norfolk,  and  Stephens 
says,  "  Found  in  chalky  districts  in  Norfolk." 
Probably  this  was  an  error,  but  acU  has  disap- 
peared from  so  many  localities  in  which  it  was 
formerly   known  to  be  common,  that  it  may 
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have  been  found  also  in  this  county  fifty  years 

ago. 
Lyc^na  alsub.     Fab.     South  Creake,  Cromer,  Ketteringham  (1) 

scarce. 
,,       ABGiOLus.     Linn.     Cawston,  Booton,  Thetford,  Broome, 

Gillingham ;  not  common. 
Sybiohthub  alveolus.     Hub.     Woodton,   Tindall  wood   Ditch- 

ingham,  Cawston,  Horning,  Ketteringham ;  local. 
Thanaos  tages.     Linn.     Ditchingham,  Ketteringham,  Cawston  ; 

also  recorded  by  Haworth  and  Stephens. 
Hebpebia  bylvanub.     Fab.     Norwich,  St.  Faith's,  Stratton  Straw- 
less,    Cawston,    Banworth,    Aldeby,  Foxley ; 

common  in  woods. 
„       LiNEA.     Fab.     Norwich,    Stratton    Strawless,    Cawston, 

Bawsey,  Snettisham,  Merton,  Thetford,  Broome. 

NOCTUBNI. 

Smbbinthus  OOELLATU&     Linn.     Of  general  occurrence,  the  lanra 

frequently  found  on  broad  as  well  as  narrow- 
leaved  SaliceSy  especially  in  the  fens. 
„  POPULL  Linn.  Found  everywhere,  the  larva  also  feed- 
ing occasionally  on  broad-leaved  sallows. 
„  TILLS.  Linn.  Norwich,  Eaveningham,  Merton,  Thet- 
ford, Lynn,  Sparham,  Cawston,  Homing;  not 
common. 

AcHEBONTiA  ATBOPOB.     Liuu:     Fouud  in  all  parts  of  the  county, 

especially  in  the  larva  state,  but  uncertain  in 
its  times  of  appearance.  Mr.  T.  Gunn  notes 
the  finding  of  a  handsome  brown  variety  of  the 
larva  at  Norwich. 

Sphinx  oonvolvull     Linn.      Also  found  occasionally  in  all  parts 

of  the  county.  Mr.  T.  £.  Gunn  records  (Hud- 
dersfield  Nat.  vol  1,  p.  373,)  the  discovery  of 
a  larva  of  this  species  in  the  county,  and  de- 
scribes it  as  '*  of  a  uniform  bright  green,  with 
brown  dots  on  the  back,  and  oblique  yellow 
stripes  on  the  sides."  This  larva,  unlike  that 
of  the  previous  species,  is  rarely  found  with  us. 
„       LiQUSTBL     Linn.     Common  everywhere. 
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DsiLEPHiLA  OALn.     W.V.     Very  rare.     Has  been  found  at  Yar- 
mouth, and  at  Gillingham,  near  Beccles. 

„       LivoRNiCA.     Esp.     Recorded  by  Stephens  (lUust.  vol.  1, 

p.  127,)  as  occurring  in  Norfolk,  but  without 
locality. 
CHiBROOAHPA  OELERio.     Linn.     Ako  recorded  by  Stephens,  with- 
out locality.      I  know  of  no  recent  capture  of 
these  two  rare  species  in  the  county. 

„       POROBLLUS.       Linn.        Norwich,      Merton,      Thetford, 

Broome,  Yarmouth,    Cawston,    Ketteringham, 
Homing. 

„       ELPBNOR.      Linn.      Of  general  occurrence.      Especially 

fond    of    the    flowers    of    Iris    pseud-aconis 
(yellow-flag.) 
[  „   NERii.     Linn.]      A  specimen  of  this  splendid  rarity   was 

obtained  at  Southtown,  by  the  Rev.  J.  W. 
Colvin,  of  Yarmouth,  in  August,  1872.  Its 
occurrence  for  the  first  time  so  close  to  the 
border  of  the  county  seems  worthy  of  being 
noticed  here. 
Maoroglossa  btbllatarum.  Linn.  Of  general  occurrence,  com- 
mon on  the  coast  sand-hills. 

„       puoiPORMis.      Linn.      Merton,  Horsford,  Heydon,  Caw- 
ston, Briston ;  not  common. 

„       BOMBiLiFORMiB.     Esp.      Woodbastwick,  Cawston,  Hors- 
ford ;  not  common. 
Sesia  myop-BFORMIS.     Bork.     I  have  received  specimens  of  this 

species  from  several  of  the  old  gardens  in  the 
middle  of  Norwich,  where  its  larva  feeds  in 
the  bark  of  the  apple  trees.  It  seems  not  to 
have  been  noticed  elsewhere  in  the  county. 

„       ouLiciFORMis.      Linn.      I  have  seen  a  specimen  in  the 

collection  of  a  working  man,  which  he  states 
was  taken  by  him  near  Norwich. 

„       ICHNEUMONIFORMIB.     W.V.     Recorded    by    Curtis    and 

Stephens  as  having  been  taken  at  South 
Creake  in  1823.  No  recent  captures  in  the 
county  known,  though  it  has  occurred  recently 
at  Brandon  on  the  Sufiblk  sidpi  of  the  river. 
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Sesia  TIPULIP0RMT8.     LiiiTi.      Norwich,   Yarmouth,   Lynn;    com- 
mon among  currant  bushes  in  gardens. 
„       sPHBCiPORMis.     W.V.      The  Rev.  T.  H.  Marsh  assures 

me,  that  he  has  taken  this  rarity  near  Hors- 
ford.     Its  food  plant,  the  alder,  is  so  abundant 
that  it  may  reasonably  be  expected  to  occur  in 
other  parts  of  the  county. 
„       BEMBEOiPORMTB.     Hub.     Taken  by  Mr.  Sayer  at  Neatis- 

head.     Also  recorded  by  Curtis. 
„       APiPORMis.     Linn.     Norwich,  Costessey,  Cawston,  Mar- 

tham ;  rather  common  on  poplars ;  often  mis- 
taken for  a  hornet. 

Zbuzbra  JBSCULi.      Linn.     Norwich,    Ketteringham,    Whitwell, 

Lynn,  Merton,  Thetford,  Geldestone,  Yar- 
mouth ;  not  common. 

CossuB  LiONiPERDA.     Fab.      Norwich,  Merton,  Thetford,  Grelde- 

stone,  Yarmouth,  Homing,  Sparham ;  probably 
everywhere.  In  many  places  the  trunks  of  the 
ash,  oak,  willow,  poplar,  and  other  trees  are 
completely  riddled  with  the  burrows  of  the 
larva  of  this  species,  and  in  some  cases  these 
trees  bleed  copiously,  the  flowing  sap  being 
warmly  appreciated  by  hornets,  wasps,  and 
butterflies.  The  rare  Vanessa  aniiopa  has  been 
taken  at  them,  and  V,  polyehUyros  and  atalanta 
are  sometimes  seen  in  numbers. 

Hbpialub  beotub.     Linn.    Norwich,  Ketteringham,  Merton,  Thet- 
ford, Gillingham,  Wootton,  Oby ;   rather  Jocal. 
„       LUPULiNUS.     Linn.     Abundant  everywhere. 
„       STLvmus.     Linn.      Norwich,  St.  Faith's,  Swannington, 

Merton,  Thetford,  Gillingham,  Yarmouth;  on 
heaths. 
„       HUMULi.     Linn.     Common  everywhere. 

Prooris  statioes.     Linn.     Brandon.     Paget  records  it  at  Caistor 

marrams,  but  I  have  no  recent  notice  of  it  there. 

Ztojcna  TRiPOLii.     Esp.     Near    Norwich,    Cawston,    Eanworth, 

Homing,  Neatishead,  Bawsey;  local  in  fens 
and  damp  meadows.  Paget  records  it  under 
the  name  of  loti,  var. 
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ZYOiENA  LONiCERiB.     Esp.     Aldeby  (?)  Foxley  Wood ;  also  a  local 

species,  but  not   likely  to  be  found  in  damp 
situations. 
„       FiLiPENDUL^.     Linn.     Aldeby,. Thetford,  Cawston,  Lynn 

district;    uncommon   and  very  local  in   this 
"  county,  but  abundant  in  most  parts  of  England. 
NoLA  cucuLLATELLA.     Linn.      Norwich,  Merton,  Aldeby,  Caws- 
ton,   Horning ;     probably  everywhere  among 
blackthorn. 
„       coNFUSAUS.     H-S.    [cRiSTULALis,  Dup.  D.L.]  Sprowston, 

Eackheath,  C^awston  ;  not  common. 
>  „        STRiGULA.     W.V.  (?)     Said  by  Paget  to  be  found  on  the 

Quay,  Yarmouth ;  I  know  of  no  recent  cap- 
tures there. 
KuDABiA  SENEX.      Hiib.      Norwich,  Surlingham,  Horning,  Ean- 

worth,   Cawston,  Merton,  Aldeby ;  very  conu 
mon  in  the  fens,  flying  at  night  in  July  and 
August. 
„       MUNDANA.      Linn.      Merton,  Aldeby,  Yarmouth,  Caws- 
ton, Homing ;  not  common. 
Calugknia  miniata.      Forst.      Norwich,  St.  Faith's,  Hockering, 

Cawston,    Foulsham,    Wood   Norton,    Barton 
fiendish,  Aldeby,  Merton. 
LiTHOSiA  MESOMELLA.     Linn.     Horsford,  Stratton  Strawless,  Caws- 
ton, Foulsham,  Lynn,  Narborough,    Horning, 
Aldeby;  local 
„       MUBCERDA.     HUb.      Ranworth,  Homing,  Irstead,  Bmn- 

dall ;  abundant  in  the  fens  of  Norfolk.  Curtis 
in  his  British  Entomology  records  the  finding 
of  two  specimens  floating  in  a  ditch  at  Homing, 
by  Mr.  J.  Sparshall.  Some  years  after  this  the 
Rev.  J.  Landy  Brown,  found  it  flying  com- 
monly in  the  evening  among  alders  in  the  same 
locality,  and  it  has  since  been  taken  in  plenty 
I  by  those  who  have  collected  in  that  and  the 

I  neighbouring  fens.      It  is  not  known  to  occur 

elsewhere  in  the  firitish  Islands. 
'  „       AUREOLA.      Hub.     (UNITA,     Esp.)     Norwich,     Merton; 


scarce. 
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LiTHOSiA  coMPLANULA.  Bdv.  (lurideola,  Ff.)  Common  everywhere. 

„  coMPLANA.  Linn.  Merton,  Thetford,  Yarmouth,  Caws- 
ton,  St.  Faith's,  Horning.  At  Merton  and 
Brandon  a  variety  of  this  species  is  found  which 
approaches  closely  to  TJthoaia  molyhdeola^  Gn., 
(Sericea  Greg.)  and  in  my  opinion  serves  to 
prove  that  the  latter  form  is  merely  a  variety  of 
complana. 

„       ORiSEOLA.     Hub.     Generally  common,  abundant  in  the 

fens. 

„  „         Var.  STRAMiNEOLA.  Dbl.  Also  of  general  occur- 

rence, and  rather  plentiful  in  the  fens.  This 
form  was  long  considered  to  be  a  distinct 
species,  and  has  only  just  been  proved  to  be  a 
variety  of  griseola^  both  forms  having  been 
reared  by  the  Rev.  John  Hellins,  of  Exeter, 
from  a  batch  of  eggs  laid  by  a  female  stramir 
neola  from  Eanworth  fen.  This  form  is  peculiar 
to  the  British  Islands. 

„        QUADRA.     Linn.     Norwich,  Horsford,  Homing;    scarce. 

Formerly  common  near  Yarmouth,  according  to 
Paget. 

„       RUBRicoLLis.     Linn.     Of  general  occurrence,  but  not  very 

common. 
EucHELTA  jAGOBiE^.     Linn.     Common  everywhere. 
EuTHEMONiA  RU88ULA.     Linn.     On  all  heaths. 
Arctia  PLANTAQims.     Linn.     Ketteringham  ;  scarce. 

„       CAJA.     Linn.     Common  everywhere. 

„       viLUOA.     Linn.     Norwich,  Thetford,  Brandon,  Broome, 

Merton. 
Spilosoma    fuliginosa.       Linn.      Norwich,    Merton,    Brandon, 

Homing,  Cawston  ;  not  common. 

„       MENDiCA.     Linn.     Merton,  Sparham,  Cawston,  Horstead, 

Norwich,  according  to  Stephens ;  not  common. 

„       LUBRiCEPEDA.     Linn.     Common  everywhere. 

„       MENTHASTRi.     W.V.     Commoii  everywhere. 

„        URTiOiE.    Esp.    Norwich,  Thetford,  Surlingham,  Homing, 

Lynn,  Gillingham,  Barton  Turf,  in  the  fens, 
but  scarce. 


14 


»> 


)) 


» 


I    . 


LiPARis  OHRTSORRHCEA.     Linn.     Norwich,    Yarmouth,    Aldebj; 

scarce  in  this  county,  and   differing  from  its 
usual  habit  of  being  abundant  where  it  occurs. 

AUEUFLUA.     Fab.     Abundant  everywhere. 

8ALICI8.     Linn.     Norwich,  Homing,  Yarmouth,  Gilliog- 
ham,  Thetford  ;  apparently  not  very  common. 

DI8PAR.  Linn.  Formerly  at  Homing  and  Cawston,  but 
long  since  extinct.  The  Hev.  T.  H.  Marsh, 
says,  '*  Not  uncommon  at  Cawston,  in  1861, 
but  not  seen  since."  Curtis's  observations  in 
his  British  Entomology  are  so  interesting,  that 
I  think  them  worth  transcribing  : — ''  It  is  not 
easy  to  conceive  the  delight  I  experienced 
when  a  boy,  on  finding  the  locality  for  the 
Gipsy  Moth.  After  a  long  walk  I  arrived  at 
the  extensive  marshes  of  Homing,  in  Norfolk, 
having  no  other  guide  to  the  spot  than  the 
Myrica  gale,  and  on  finding  the  beds  of  that 
shrub,  which  grows  freely  there,  the  gaily 
coloured  caterpillars  first  caught  my  sight. 
They  were  in  every  stage  of  growth,  some  being 
as  large  as  swan's  quills.  I  also  soon  discovered 
the  moths  which  are  so  totally  different  in 
colour  as  to  make  a  tyro  doubt  their  being 
partners!  The  large  loose  cocoons  were  also 
very  visible,  and  on  a  diligent  search  I  found 
bundles  of  eggs  covered  with  the  fine  down 
from  the  abdomen  of  the  female.  With  eggs, 
caterpillars,  chrysalides,  and  moths,  I  speedily 
returned,  enjoying  immixed  delight  in  my 
newly  gained  acquisitions,  and  looking  forward 
with  pleasure  to  the  feeding  and  rearing  my 
stock  the  following  year." 

The  Myrica  gale  still  flourishes  at  Homing, 
but  the  "  Gipsy"  Moths  have  long  disappeared. 
Whether  the  females  and  eggs  which  have  been 
turned  out  lately  by  Entomologists  will  have 
any  effect  in  re-establishing  the  species,  remains 
to  be  seen.      Doubtless  Curtis  reared  his  larva, 
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there  is  no  species  more  easy  to  propagate  and 
rear  in  confinement  The  breed  has  been  kept 
up  for  many  years  past  in  this  manner,  and 
there  seems  to  be  no  prospect  of  its  failing, 
but  why,  under  such  circumstances,  the  insect 
at  large  should  have  become  almost  totally  ex- 
tinct in  this  country  is  simply  inexplicable. 

LiPARis  MONACHA.     Linn.     Merton,  Cawston,  Foulsham,  Horsford, 

Stratton  Strawless ;  not  common. 

[Arcturus  8PAR8HALLII.     Curt.]     Of  this  insect  Curtis  writes : — 

"  Captured  by  Joseph  Sparshall,  Esq.,  in  a  lane 
near  Homing,  early  in  the  morning  of  the  7th 
August,  1829.  He  believes  it  was  resting 
upon  the  trunk  of  an  elm  tree."  My  friend, 
Mr.  Doubleday,  of  Epping,  who  was  friendly 
for  many  years  with  Mr.  Sparshall,  tells  me 
that  he  is  under  the  impression  that  this 
specimen  was  obtained  from  Mr.  Wigham. 
Nevertheless  Curtis's  circumstantial  account 
seems  to  indicate  its  actual  capture  in  this 
country,  in  which  case  it  was  undoubtedly 
imported  in  the  larva  or  pupa  state,  since  there 
is  no  reason  whatever  to  suppose  that  this 
species  has  ever  inhabited  this  country.  Bois- 
duval  states,  that  it  is  American,  but  there 
seems  reason  to  believe  rather  that  it  is  a  native 
of  Australia. 

Orgyia  pudibunda.     Linn.     Of  general  occurrence. 

„        FASCELiNA.     Linn.     The  larva  of  this  species  is   found 

not  uncommonly  on  hedges  to  the   north  of 
Norwich,  but  the  perfect  insect  is  very  seldom 
taken.     Paget  records  it  at  Yarmouth. 
„       GONOSTiOMA.      Linn.       Homing    and    Eanworth    fens; 

rare.     Haworth  also  records  it  from  Norfolk. 
„       ANTiQUA.     Linn.     Abundant  everywhere. 

Demas  coryli.     Linn.     Thetford. 

Trichiura  CRATiEQi.     Linn.     Norwich,  Cawston  ;  scarce. 

Pgeoilocampa   popull      Linn.      Norwich,    Merton,    Gillingham, 

CJawston,  Sparham. 


I 
I 


16 

Eriogasteb  LANESTRI8.     Linn.     Of  general  occurrence;  in  some 

seasons  the  larvae  are  very  abundant,  forming 
large  nests  of  silk  on  the  hawthorn  and  black- 
thorn hedges. 

BoMBTX  NEUSTRiA.      Linn.      Of   general    occurrence,    sometimes 

common. 
„       RUBi.     Linn.     Of  general  occurrence  on  heaths. 
„       QUERCUS.     Linn.     Generally    common.     This    and    the 

allied  species  are  seldom  taken  in  the  perfect 
state,  but  commonly  in  that  of  larva. 

Odonbstis  potatoria.     Linn.     Common  everywhere;   abundant 

in  the  fens. 

[EuTRTCHA  PiNi.     Liuu.J     This  species,  like  Ardunis  sparahnUit^ 

was  recorded  by  Curtis,  and  on  the  same 
authority.  JEe  writes  : — "  Joseph  Sparshall, 
Esq.,  took  a  iine  male  in  the  Norfolk  and 
Norwich  Hospital,  23rd  July,  1809."  If  this 
is  correct,  it  is  almost  certain  that  the  specimen 
must  have  been  imported  in  the  pupa  state 
with  foreign  timber,  and  this  might  ea?ily  be 
the  case  as  Eutricha  2ilni  is  common  in  Ger- 
many and  other  parts  of  the  Continent,  but  I 
think  it  likely  that  Mr.  Sparshall  mixed  his 
Foreign  and  British  insects,  and  thus  fell  into 
various  errors.  E,  pint  is  not  known  as  a 
British  insect. 

Gastropacha  quercifolia.     Linn.     Norwich,  Merton,  Brandon, 

Thetford,  Aldeby,  Ranworth,  Sparham,  Caws- 
ton,  Bawsey,  near  Ljmn ;  not  very  common. 

Saturnia  oarptni.     Bork.     Norwich,  Merton,  Aldeby,  Eanworth, 

Homing,  Dilham,  Cawston.  In  the  fens  its 
larva  feeds  principally  on  Spiraea  idmaria 
(meadow-sweet.) 


Geometrjb. 

'  OuRAPTERYx  8AMBUCATA.     Linn.     Commou  everywhere. 

Epione  vespertaria.     Linn.     Very  rare.     One  specimen  taken  at 
\  Neatishead,  in  1860,  by  Mr.  Sayer,  and  one  at 

Cawston,  by  the  Rev.  T.  H.  Marsh. 

!. 
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Epionb  apiciarll      W.V.      Of  general  occurrence,   plentifal  in 

the  fens. 
BuMiA  ORAT^GATA.      Linn.      Abundant  everywliero.      Mr.  T.  E. 

Gunn  has  a  very  singular  variety — pale  buff, 

with  yellow  veins — taken  at  Norwich. 
Venilia  maoulata.      Linn.      Merton,    Homing,    Haveringland, 

Cawston ;  local 
Angebona  prunaria.     Linn.     Aldeby,  Foxley,  Foulsham. 
Metrogampa  margaritata.     Linn.     Of  general  occurrence. 
Ellopia  fasciaria.     Linn.     Norwich,  Stratton  Strawless,  Merton, 

Brandon,  Mintlyn,  Cawston;   probably  in  all 

fir  woods. 
EuRYMENE  DOLOBBARiA.      Linn.      Norwich,    Gostessey,    Merton, 

Aldeby,  Thetford,  Foxley,  Wootton,  Cawston, 

Neatishead ;  not  common. 
Perigalua  btringaria.     Linn.    Norwich,  Kettoringbam,  Aldeby, 

Thetford,    Foxley,    Lynn    district,    Cawston, 

Horsford,     Ban  worth.     Homing;    not     very 

common. 
SBLBNfA  ILLUNARIA.     HUb.     Common  everywhere. 

„       LUNARiA.     W.V.     Once  taken  in  Norwich  by  Mr.  F.  D. 

Wheeler. 
„       ILLU8TRARIA.     HiJb.     lliotford.     One  specimen  ^bred  by 

the  Bev.  H.  Williams,  of  Croxton. 
Odontoptbra  bidentaria.      Linn.     Norwich,    Merton,    Aldeby, 

Thetford,  Cawston. 
Crooallib  blingtjaria.       Linn.       Norwich,    Aldeby,    Thetford, 

Homing,  Lynn,  Cawston. 
Ennomob  tiliaria.     Hiib.     Norwich,    Merton,    Thetford,    Lynn, 

Sparham,  Banworth,  Neatishead;  rather  com- 
mon, especially  in  the  fens. 
„       fusoamtaria.     Haw.     Norwich ;  rare. 
„       EROSABiA.     W.V.     Norwich,    Merton,    Brandon,   Caws* 

ton;  scarce. 
„       ANGULARiA.     W.V.     Norwich,  Merton,  Thetford,  Cawa- 

ton ;  not  common. 
HiMBRA  PENNARiA.     Linn.     Norwich,  Yarmouth,  Merton,  Thet- 
ford, Cawston. 

G 
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Phioalia    pilosama.       W.V.       Norwich,    Sparham,     Cawston, 

Eaveningham  ;  not  so  common  as  it  usually  is 
in  other  counties. 

BiSTON  HiBTARiA.     Linn.     Norwich,  Cawston,   Lynn,   Eavening- 
ham ;  uncommon. 

Amphidabis  PiiODEOMABiA.     W.V.      Norwich,    Thetford,    Lynxiy 

Sail,  Cawston,  Eaveningham ;  not  common. 
„       BETULARiA.     Linn.     Of  general  occurrenca 

Hemerophila  abruptaria.     Thunb.     Norwich,  Merton,  Thetford, 

Cawston,  Wootton. 

Cleoba  lichenabia.     W.V.     Of  general  occurrence. 

BoABMiA  BEPANDATA.     Linn.     Commou  everywhere. 
„       BHOMBOiDABiA.     W.V.     Common  everywhere. 

Tephbobia  cbepubculabia.     W.V.      Horsford,    Foulsham ;    not 

common. 
•    „       biundulabia.     Esp.     Stratton  Strawless,  Foulsham ;  not 

common. 
„     '  PUNCTULABiA.      W.V.      Merton,    Gillingham,    Mintlyn, 

Wootton,  Foulsham  ;  not  common. 

Gnophob    obscubata.       W.V.      Merton,    Barton,     Northwold, 

Yarmouth. 

PsEUDOTBBPNA  CTTiBABiA.     W.V.     CommoB  ou  heaths,  and  waste 

places  on  the  coast. 

Geometba  PAPiLiONABiA.     Linn.     Norwich,  Merton,  Gillingham, 

Thetford,   Cawston,   Irstead,   Eanworth,   Sur- 
lingham  ;  rather  frequent  in  the  fens. 

Nemobia  vibidata.  Linn.  Four  specimens  were  taken  at  Horn- 
ing last  summer.  The  species  had  not  pre- 
viously been^^suspected,  as  far  as  I  know,  of 
being  found  in  the  Eastern  counties,  although 
the  fen  districts  sufficiently  resemble  the 
mosses  of  Lancashire,  in  which  it  is  abundant, 
to  render  its  presence  intelligible.  Had  I  not 
seen  the  specimens,  however,  I  should  have 
felt  doubtful  on  the  subject 

loDiB  vebnabia.     Linn.     Eecorded  by  Paget  in  his   Yarmouth 

list,   and  probably  correctly^  but    no  leceat 
capture  seems  to  be  known. 
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loDis  LACTEARiA.        Linn.        Norwich,    St.     Faith's,    Sparham, 

Cawston,  Gaywood,  Merton,  Aldehy ;  probably 
everywhere. 

Phorodbsma  bajularia.      W.V.      Merton,    Foxley,    Foulsham ; 

scarce. 

Hemithea  thymiaria.       Linn.       Norwich,    Yarmouth,    Aldehy, 

Merton,  Thetford,  Cawston,  Sparham,  Homing, 
probably  everywhere. 

Ephyra  porata.     Linn.     Brandon,  Homing;  scarce. 

„       PUNCTARiA.     Linn.     Norwich,  Merton,  Thetford,  Hom- 
ing, Cawston,  Mintlyn ;  apparently  not  common. 
„       TRiUNBARiA.    Bork.    Mcrton,  Stratton  Strawless ;  scarce. 
„       OMiCRONARiA.     W.V.      Norwich,  Aldehy,  Merton,  Ket- 

teringham,  Sparham,  Cawston,  Yarmouth;  not 
uncommon. 
„        PENDULARiA.      Linn.      Foulsham,   Bawsey   near  Lynn ; 

scarce. 

Hyria  auroraria.     Gn.     Ranworth,  Horning,  Hoveton,  Neatis- 

head,  Cawston,  Aldehy ;  rather  common  in  the 
wettest  parts  of  the  fens.  A  most  lovely 
species. 

AsTHENA  LDTBATA.     W.V.     Norwich,  Costcssey,  Mintlyn,  Barton, 

Cawston. 
„       CANDiDATA.     W.V.     Norwich,  Merton,  Thetford,  Aldehy, 

Cawston,  Horning ;  not  very  plentiful. 
„       SYLVATA.     W.V.     Foxley,  Foulsham ;  scarce. 

EupiSTERiA  HEPARATA.     W.V.     Scems  to  occuT  everywhere  among 

alders,  and  much  more  commonly  than  in  most 
counties. 

AciDALiA  RUBRiCATA.  W.V.  Norwich,  Merton,  Brandon,  Thet- 
ford, Cawston,  Mintlyn,  St.  Faith's.  This 
beautiful  little  species  was  formerly  considered 
a  great  rarity,  until  its  head  quarters  on  the 
"Breck"  sand  of  Norfolk  and  Suffolk  were 
discovered.  It  is  also  found  on  heaths  in  other 
parts  of  the  county,  but  the  specimens  are  fre- 
quently much  darker  in  colour  than  those  of 
the  "Breck"  district. 
„       SCUTULATA.     W.V.     Common  everywhere. 

o2 
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AciDALiA  BiBBTATA.     Boik.     Common  everywhere. 

„       iNTEHJECTARiA.     Bdv.        (Dilutaria,     Hub.)       Common 

everywhere. 
,y       HOLOBERioEATA.      Dup.       Thetford.       I    have    seen    a 

specimen  of  this  exceedingly  local  species  taken 

by  the  -Eev.  H.  Williams.     Elsewhere  it  seems 

confined  to  Bristol 
„       IK  CAN  ARIA.     Hub.     Generally  common. 
„       ORNATA.    Scop.    Merton,  Wood  Bailing;  local  and  Bcaice. 
„       PROMUTATA.     Gn.     Norwich,  Yarmouth,  Aldeby,  Merton, 

Brandon,  Leziate ;  common  where  it  occurs. 
„       SUB8BRICBATA.      Haw.      Norwich,   St.   Faith's,   Merton, 

Thetford. 
„        DfMUTATA.      Linn.      Norwich,    Surlingham,    Eanworth, 

Homing,  Aldeby,  MertoD,  Brandon,  Cawston, 

Wootton ;  abundant  in  all  the  fens. 
„       REMUTATA.     Hub.     Xorwich,   Merton,   Lynn,   Horning, 

Cawston,  Coltishall  j  not  so  abundant  as  nsoallj 

is  the  case. 
„       IMITARIA.     Hub.     Of  general  occurrence. 
„       EMUTARiA.     Hub.     Lynn,  Wootton.     A  rare  species,  but 

probably  to  be  found  in  the  salt  marshes  all 

along  the  coast. 
„       AVER8ATA.     Linn.     Common  everywhere. 
„       INORNATA.     Haw.     Mertou,  Brandon,  Cawston  (1) ;  very 

locaL 
„       EMARQiNATA.     Linn.     Of  general  occurrence;    conmion 

in  the  fens. 
TiMANDRA  AHATARiA.     Linn.     Of    general    occurrence,    but    not 

common 
Cabera  pusaria.     Linn.     Abimdant  everywhere. 

„       ROTUNDARiA.     Haw.     A  single  specimen  has  occurred  at 

Norwich. 
„       exanthemaria.     Scop.     Common  everywhere. 
CoRYOiA  tbmerata.      W.V.      Norwich,    Ketteringham,    Merton, 

Cawston,  Neatishead,  Yarmouth ;  recorded  by 

Paget  under  the  name  of  punctata. 
„       TAMiNATA.     W.V.     Norwich,  Merton,  Thetford,  Cawston, 

Lynn ;  not  very  common. 
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Maoaria  liturata.  Linn;  Yarmouth,  Merton,  Thetford,  Caws- 
ton,  Mintlyn,  Horsford;  probably  in  all  fir 
woods. 

ELA.LIA  WAVARiA.     Linn.     Common  everywhere  in  gardens. 

Strenia  olathrata.    Linn.    Korwich,  Yarmouth,  Aldeby,  Merton, 

Thetford,  Sparham,.  Snettisham ;  common  in 
clover  fields.  Eichly  coloured,  and  variable  in 
this  county. 

Panaora  pbtraria.    Hiib.    Norwich,  Costessey,  Merton,  Thetford, 

Aldeby,  Hanworth  ;  a  curious  pale  variety  has 
been  found  in  the  fens. 

NuMERiA  pulveraria.     Linn.     Cawston,  Foulsham. 

FiDONiA  atomaria.     Liuu.      Common  on  all  heaths,  and  found 

also  in  the  fens. 
„       PiNiARiA.      Linn.       Merton,    Thetford,    Lynn    district, 

Felthorpe,  Cawston,  Horsford  ;  probably  in  all 
fir  woods. 

AspiLATBS  STRioiLLARiA.     Hub.     Homing;  scarce. 

„  ciTRARiA.  Hiib.  Merton,  Thetford,  Brandon,  Hunstan- 
ton, Snettisham ;  and  one  specimen  at  Norwich. 
Common  in  the  "Breck"  district.  Usually  a 
coast  insect. 

Abraxas  orossulartata.     Linn.     Abundant  everywhere. 

„       ULMATA.     Fab.     Ketteringham,  Merton,  Mintlyn,  Lynn 

walks ;  very  scarce. 

LiGDiA  ADUBTATA.     W.V.     Norwich,  Aldeby,  Merton,  Thetford, 

Horning,  Cawston ;  common. 

LoMABPiLis  MAROiNATA.     Linn.     Generally  common. 

HiBERNiA  RUPiCAPRARLA.     W.V.     Norwich,    Aldeby,    Thetford, 

Sparham,  Cawston ;  probably  everywhere. 
„       LEUOOPHJEARiA.       W.V.       Norwich,    Merton,    Aldeby, 

Sparham,  Cawston  ;  not  very  common. 
„       AURANTiABiA.       Hiib.       Norwioh,     Merton,     Thetford, 

Aldeby,  Cawston. 
„       PROOEHMARiA.     Hiib.     CouuDon  everywhere. 
„       PEFOUABiA.     Linn.      Norwich,   Merton,   Aldeby,   Spar- 
ham, Cawston ;  probably  ever3n'^here. 

Anisoptertx  .asouLARiA.     W.V.     Common  everywhere. 

Chbimatobia  bruhata.     Linn.    Everywhere  abundant. 
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Oporabia  dilutata.      W.V.      Norwich,   Merton,   near    Becdes^ 

Cawston ;  probably  everywhere. 

„       PiLiQRAMMARiA.     H.-S.     CawstoD,  Norwich  1     I  am  not 

satisfied  that  this  species  has  really  occuired  in 
the  county,  as  some  varieties  of  Dilutata  are 
apt  to  be  mistaken  for  it. 
Larentia  didtmata.     Linn.     Norwich,  Homing,  Cawston,  Mer- 
ton, near  Beccles ;  probably  everywhere. 

„       MULTiBTRiOARiA.      Haw.      Norwich,  Yarmouth,  Meiton 

Thetford,  Cawston,  Neatishead ;  on  heaths. 

„       PBOTiNiTARiA.     Fuess.      Norwich,   Horsford,   Eanwortb, 

Merton,  near  Beccles. 
Emmelesia  apfinitata.      Steph.       Merton,   Homing,   Cawston; 

not  common. 

„       ALOHEMiLLATA.      Linn.       Norwich,    Merton,    Thetford, 

Brandon,  Aldeby,  Homing,  Cawston,  Barton 
Bendish ;  not  common. 

„       ALBULATA.     W.V.     Norwich,  Merton,  Aldeby,  Homing, 

Lynn,  Wootton ;  probably  wherever  the  Yellow 
Battle   (Rhinanihus  crista-galli)  grows. 

„       DEOOLORATA.     HUb.     Norwich,  Merton,  Thetford,  Bran- 
don,   Aldeby,    Cawston,    Homing ;    common 
among  Lychnis  vespertina, 
EupiTHEOiA  VENOSATA.     Fab.     Norwich,  Merton,  Thetford,  Caws- 
ton, Horsford  j  among  Silene  inflata, 

„        CONSIGN  ATA.     Borlc.     Norwich,  Shad  well ;  very  rare. 

„       LTNARiATA.     W.V.     Norwich,  Mertou,  Thetford,  Brandon, 

Cawston  j  among  LinaHa  vulgaris. 

„       OENTAUREATA.       W.V.        Norwich,    Merton,    Thetford, 

Aldeby,  Brandon,  Barton  Bendish,  Yarmouth. 

„       sucoENTURiATA.       Linn.      Norwich,    Aldeby,    Cawston, 

Hunstanton;  scarce. 

„       suBPULVATA.     Haw.     Norwich,   Ketteringham,   Aldeby, 

Merton,  Thetford,  Lynn,  St.  Faith's,  Ranworth  ; 
rather  common. 

„       PYGMiEATA.     Hub.     One  specimen   found  flying  in   the 

sunshine,    on    the    railway    embankment    at 
Lakenham,  Norwich. 

„       CASTIGATA.     Haw.     Norwich,  Aldeby,  Cawston. 
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EuPiTHBCiA  viRGAUREATA.     Dbl.     Homing ;  scarce. 
„        ALBiPUNOTATA.     Haw.     Homing;  scarce. 
„        VALERiANATA.      Hub.      Norwich,   Bmndall,   Ranworth ; 

among  Valeriana  in  the  fens. 
„        IRRIGUATA.     Hiib.     Hunstanton  ;   taken  by  the  Rev.  H. 

Harpor  Crewe. 
„       FRAXiNATA.      Crcwe.      Norwich,    Homing    Yarmouth ; 

among  ash. 
„       iNDiOATA.     Hiib.     Horsford,  Cawston ;  in  fir  woods. 
„        NAN  ATA.     Hub.     Common  on  heaths. 
„       VULGATA.     Haw.     Common  everywhere. 
„        ABSYNTHiATA.     Linn.     Aldeby,  Cawston,  Horning. 
„       MiNUTATA.      Hiib.      Norwich,     St.     Faith's,     Cawaton, 

Brandon. 
„       ASSiMiLATA.     DbL     Norwich,  Cawston. 
„       TKNUiATA.     Hiib.     Aldeby,  Merton,  Thetford,  Ranworth, 

Homing,     Cawston,     Hunstanton ;     common 

about  sallows  in  the  fens.  - 
„       8UB0ILIATA.      Gn.      GiUiugham,     Thetford,     Cawston ; 

scarce. 
„        DODONEATA.     Gu.     Thctford ;  rare. 
„       ABBBEviATA.      Steph.      Norwich,  St.    Faith's,    Cawston, 

Aldeby. 
„       BXIGUATA.     Hiib.     Norwich,  Aldeby. 
„       BOBRiNATA.     Hiib.     Norwich,  Mcrton,  Thetford,  Brandon. 
„       PUMiLATA.      Hiib.      Norwich,     Cawston,    St.     Faith's; 

apparently  not  common. 
„       coRONATA.     Hiib.     Aldeby,  Homing,  Cawston. 
„       REOTANGULATA.     Linn.     Common  everywhere. 
CoLUX  SPARSATA.     Hiib.     SurUngham,  Aldeby,  Ranworth,  Hor- 
ning, Barton  Turf ;  pretty  common  in  the  fens, 

fl3ring  around  sallow  bushes  in  the  evening. 
LoBOPHORA    SBXALATA.      Hiib.      Norwich,  Surlingham,    Aldeby, 

Geldeston,  Foulsham,  Horning,  Ranworth ;  not 

common.     Found  principally  about  sallows  in 

the  fens. 
„       viRETATA.    Hiib.    Greldeston,  Ketteringham,  Neatishead ; 
•  scarce.     Recorded  in  Norfolk  by  Stephens. 

Thbra  variata.    W.Y.     Generally  common  in  fir  woods. 
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Thbba  FiRHARii.      Hiib.       Konricli,     Hotaford,     HflringfaMii, 

Cawslon,  Thetford,  Plumstead ;  amcmg  fir. 
Yfsiprxb  implovuta.     W.V.     Of  general  occurrence. 

„       BLHTiTA.     W.V.     Common  everywhere. 
KfELAHTHU  RUBiQiNATA.    W.V.    Common  eveiTwhere. 

„        ooKLUkTA.      Linn.     Generally  common. 

„       ALBicilXATA.       Linn.       Norwich,     Aldeby,      Ormesl^, 

Barton   Bendiah,    Homing,    Keatishead  ;     not 

common.     Recorded    in  Notfolk  by  Haworth, 

Stephens,  and  Wood. 

Melanifpb  procellata.  W.V,  Norwich,  Aldeby,  Cawston ;  acarce. 

„  OKA  NO  UL  AT  A.  Haw,  Mertou,  Aldeby,  Cawston, 
Norwich. 

„        BUDTBiHTATA.     Haw,     Common  eTerywhoro, 

„       MONTAMATA.     W.V.     Of  general  occummce. 

„       QALiATA.     W.V.     Horning,  Cawaton ;  Bcarca 

„        FLUOTUATA.     Linn.     Common  everywhere,  esceasively  so 
at  Norwich. 
ANnOLHA  siNUATA.     W.V.     Brandon,  Thetford  ;  scarce. 

„  RUBiDATA.  W.V.  Aldeby,  Merton,  Thetford,  Brandon, 
Cawaton. 

„  BADiATA.  W.V.  Norwich,  Aldeby,  Merton,  Sparham, 
Cawaton ;  probably  common  oveiywhera 

„        DERiVATA.     W.V,     Norwich,  Aldeby ;  not  common. 

„  BBRBBRATA.  W.V.  Formerly  taken  at  Beachamwell  hy 
Mr.  J.  Scalea,  and  recorded  by  Stephens.  The 
neighbourhood  of  Baachamwell  eeems  to  bare 
formerly  been  prolific  in  rare  insects,  bat  it 
does  not  appear  to  have  been  worked  since  the 
time  of  Mr.  Scales. 
CoRsuiA  FBOPoasATA.  W.V.  Norwich,  Merton,  Aldeby, 
Cawaton,  Homing,  Ran  worth, 

„       FBRBUOATA.     Linn.     Common  everywhere. 

„  UKiDBNTABiA.  Haw.  NoFwich,  Aldeby,  Homing; 
probably  everywhere. 

„  QUADRiFABCiABiA.  Linn.  Norwich,  Aldeby,  Merton, 
Cawston,  Barton,  Wootton;  not  commoiL 
Recorded  &om  Norfolk  by  HaworUi  and 
Stephens. 
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CAMPToaRAMMA  BiLiNBATA.     Linn.     Abundant  eveiywhere. 
„       PLUViATA.     Hiib.     Homing,  Foulsham  ;  very  rare. 
Phibalaftbrtx  TBR8ATA.        W.V.        Ditchingbam,       Tbetford, 

Foolsbam ;  very  local. 
„       LiGNATA.     Hiib.     Norwich,   Brundall,   Aldeby,   Merton, 

Tbetford,  Brandon,   Eanwortb,  Cromer;  very 
common  in  tbe  fens  and  marsby  meadows. 
„        POLYORAMMATA.     Bork.  (1)     Recorded  by  Stepbens,   but 

probably  by  mistake  for  Ldgnata^  yet,  as  it  is 
found  in  Cambridgeshire,  I  hesitate  to  exclude 
it  from  this  list. 
SooTOSiA  DUBiTATA.     Linn.     Norwich,  Aldeby,  Merton,  Cawston, 

Ljrnn,  Ranworth. 
„       VETULATA.    W.V.    Aldeby,  Thctfofd,  RanwoTtb,  Homing, 

Surlingham ;     among    buckthorn     {Rhamniia 
caihaHieus)  in  the  fens. 
„       RHAMNATA.  W.V.  Norwich,  Merton,  Tbetford,  Ranworth, 

Homing  ;  in  similar  situations  to  the  last. 
„       CBBTATA.     Hiib.     Norwich,  Tbetford,  Cawston ;    among 

barberry  (Berberis,) 

„       UNDULATA.     Linn.     Aldeby,  Ranworth,  Foxley,  Barton 

Bendish,  Merton,  Foulsham ;  not  common. 
CiDARiA  P8ITTA0ATA.     W.V.     Thctford  ;  scarce. 

f,       MiATA.     linn.     Norwich,   Yarmouth,    Aldeby,    Buxton, 

Cawston ;  common. 

„       PiOATA.     Hiib.     Merton,  Aldeby,  Cawston,  Ketteringham. 

„       OORTLATA.     Thunb.     Of  general  occurrence. 

„       SAGiTTATA.     Fab.     NoFwich,   Brandall,   Aldeby ;  scarce. 

Found  among  meadow-rue  (Thdlictrum)  in  the 
fens  of  this,  and  the  adjoining  counties. 

„       RU8SATA.     W.V.     Abundant  everywhere. 

„       IMMANATA.     Haw.    Generally  common. 

„       SUPPUMATA.     W.V.     Norwich,  Aldeby,  Cawston. 

„       siLAOEATA.     W.V.     NoFwich,  Costcssey,  Foxley,  Aldeby, 

Cawston,  Foulsham ;  not  common. 

„       PRUNATA.     Linn.     Norwich,  Merton,  Aldeby,  Tbetford, 

Homing,  Lynn,  Cawston ;  not  very  common. 

„       TB8TATA.     Linn.     Common  eveiywhere,   particularly   in 

the  fens. 
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ClSABiA  FOPULATA.  Bork.  Cawaton,  Barton  Beadiah ;  I  long 
hesitated  to  include  tlkia  Northem  species  in 
our  list,  but  the  sight  of  an  undoubted  specimen 
takeu  by  Mi.  Atmore  of  Lyun,  has  decided 
the  point. 

„        FULTATA.     Forst     Of  general  occurreace. 

„        PTRALiATA.     Bork.     Nom  ich,  Aldeby,  Homing,  Cawston. 

„  DOTATA.  Linn.  Norwich,  Aldeby,  Horning,  Ljnn  ; 
recorded  at  Yanuouth  hj  Paget,  under  the 
name  of  Spinachiata.  Haw. 
PELunaA  coHiTATA.  Linn.  Norwicli,  Tarmouth,  Aldeby,  Tbetford, 
LjUQ,  Cawston,  Homing;  usually  a  local  or 
scarce  species,  bat  common  in  Norfolk. 
EuBOLiA  OERViHARU.  W.V.  Norwich,  Yarmouth,  Kirby  Cane, 
Thetford,  Cawston,  Lynn  diatrict ;  common, 

„  HBNsusAiuA.  W.V.  Norwich,  GiUingham,  Merton, 
Thetfoid,  Ranworth. 

„        PALUMBARiA.     W.V.     Generally  common  on  heaths. 

„  BiPUNCTAiUA.  W.V.  HoTsford  (1),  Biandon,  Uerton.  Thia 
species  is  almost  confined  to  the  chalk  downs  of 
thesoiith,and  where  found  it  is  usually  abundant. 
The  occurrence  of  isolated  specimens  in  thia 
district  is  therefore  very  curious.  It  seems  to 
indicate  either  that  the  species  has  been 
common  upon  the  chalk  of  the  Eaatem 
Counties  and  is  gradually  dying  out,  or  that  it  ia 
gradually  effecting  a  settlement  in  the  district. 

„  LiKiOLiTA.  W.V.  Yarmouth,  Thetford,  Cromer ;  veiy 
common  on  the  sand-hills  (or  denes)  of  iha 
coast,  and  still  lingering  in  the  ancient  coast 
district  of  the  "  Breck "  saud,  although  far 
removed  from  the  sea. 
Akaitib  plaqiata.  Linn.  Common  everywhere. 
LirHOSTBGE  QHiBEATA.  W.V.  (NivEABiA,  D.L.)  Brandon, Thetfopd, 
Tliis  species  seems  confined,  in  this  country 
to  the  "  Breck  "  district,  its  larva  feeding  upon 
the  seeds  of  Sitymhrium  topkia  and  S.  cheir- 
anihoidea,  but  it  does  not  follow  these  plants 
into  other  districts. 
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Chbsias  8PARTIATA.     Fab.     Norwich,  Aldeby,  Merton,  Thetford  ; 

among  broom  (Spartium  seoparium.) 
„       OBLiQUABiA.     W.V.     NoTwich,  Thetford;  among  bioom ; 

scarce.  Probably  at  Brandon,  where  it  has 
occurred  on  the  Suffolk  side  of  the  river. 

Drepanul^. 

Platypteryx  laobrtula.   Hiib.   Merton,  Northwold,  uncommon. 
Drepana  falcula.     W.V.     Norwich,  Merton,  Thetford,  Aldeby, 

Wootton,  Cawston,  St.  Faith's,  Horsford ;  pro- 
bably everywhere. 
„       HAMULA.     W.V.     Merton,  Thetford,  Cawston,  St.  Faith's, 

Horsford ;  not  common. 
„       UNOUiouLA.     Hiib.     Merton,   Thetford ;    among  beech ; 

very  local. 
CiLix  8PINULA.     W.V.     Common  everywhere. 

PSEUDO-BOMBYCES. 

Cerura  puroula.     Linn.     Yarmouth,  Merton,  Thetford,  Stratton 

Strawless,  Hoveton,  Irstead,  Barton  Turf; 
probably  not  rare  on  sallows  in  all  the  fens, 
but  seldom  taken. 

„       BIFIDA.     Hub.     Norwich,   Thetford,   Aldeby,   Cawston; 

probably  not  rare  among  poplars. 

„       viNULA.     Linn.     Of  general  occurrence. 
Stauropus  fagi.     Linn.     Norwich,  Merton,  Cawston,  Foulsham, 

Horsford,  Stratton  Strawless;  very  rare  now, 
although  it  appears  to  have  been  formerly 
much  more  common.  It  is  said  that  John 
Curtis  used  to  take  it  even  in  the  Cathedral 
Close,  and  he  writes  in  his  British  Entomology  : 
"  One  of  the  first  insects  that  I  remember  to 
have  taken  was  a  female  of  this  insect.  It 
was  fluttering  up  palings  under  some  lime  trees 
near  Norwich,  in  the  middle  of  June,  and 
more  than  two  centuries  back  Mouffet  said 
that  the  Staphylinvs  caterpillar  was  common 
in  Norfolk." 
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The  name  **  Staphylintts*'  caterpillar  waa 
evidently  given  to  the  larva  of  this  species 
from  the  extreme  singularity  of  its  form, 
which  somewhat  resembles  a  '  lobster,  and 
obtains  for  the  perfect  insect  the  name  of  the 
Lobster  Moth. 

I  have  seen  two  specimens  taken  within  the 
last  few  years  a  few  miles  from  Norwich,  by 
Messrs.  Hickling  and  Starling. 
Petasia  cassinba.     Fab.     Norwich,    Thetford,   Cawston ;    appa- 
rently scarce,  but  from  appearing  in  November 
it  may  bo  overlooked. 
Pygjera  bucbphala.     Linn.     Common  everywhere. 
Clostera  curtula.     Linn.     Merton,  Thetford  ;  rare. 

„       reclusa.     W.V.     Merton,  Thetford,  Aldeby,  St.  Faith's, 

Ranworth,  Barton  Turf;   probably  in  all  the 
fens    and    boggy    heaths,   the    larva    feeding 
between  united  leaves  of  dwarf  sallow. 
Ptilodontis  palpina.      Linn.      Norwich,     Geldeston,     Merton, 

Thetford,    Irstead,    Buxton,    Foulsham ;     pro- 
bably  found    sparingly  among  poplars  every- 
where. 
NoTODONTA  CAMELiNA.     Linn.      Norwich,   Gillingham,   Thetford, 

Lynn,  Cawston  ;  not  very  common. 
„       cucuLLiNA.      W.V.      Very     rare.      One    specimen    in 

Norwich,   attracted    by     a    female     bred    by 
Mr.    F.    D.    Wheeler,  and   a  larva  found   at 
Horning  by  Mr.  A.  B.  Fam. 
„       DiGT^A.        Linn.        Norwich,      Gillingham,     Thetford, 

Foulsham  ;  among  poplars. 
„       DicT^oiDES.     Esp.  •  Norwich  (1),  Thetford,  Foulsham. 
„       DROMEDARius.       Linn.       Homing,    Cawston,    Eunhani, 
! '  Gillingham,  Thetford ;  scarce. 

„       ZIGZAG.    Linn.    Norwich,  Eunham,  Gillingham,  Thetford, 

Cawston,    St.    Faith's,     Homing,    Ranworth, 
I  Irstead,  Whitesley.     The  commonest  species  of 

the  genus  in  Norfolk,  and  apparently  found 
about  sallows  in  all  the  fens.  It  is,  however, 
seldom  captured  except  in  the  larva  state. 
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NoTODONTA  TRBPiDA.     Fab.     Norwich,    Cawston,   Dilham;    rare. 

Eecordod   at  Yarmouth  by  Paget   under  the 
name  of  TremiUa, 
„       GHAONIA.     W. V.     Cawston,  Stratton  Strawless ;  rare. 
„       DODONEA.     W.V.     Norwich,   Eackheathy  Cawston,   Gil- 

lingham;  rare. 
DiLOBA  CJ«ULBOOBPHALA.     Linn.     Of  general  occurrence,  some- 
times plentiful.     I  once  saw  over  one  hundred 
on  gas  lamps  at  Norwich  in  one  night. 

NOCTUJS. 

Thtatira  dbraba.     Linn.     Norwich,  Aldeby,  Merton,  Thetford, 

Ketteringham,  Cawston,  Foulsham,  Kanworth, 
Thum ;  not  common. 

„       BATI8.     Linn.     Norwich,  Aldeby,  Merton,  Ketteringham, 

Cawston,  Foulsham,  Horning. 
Cymatophora  DUPLARis.       Linn.       Norwich,    Aldeby,    Merton, 

Foxley,  Foulsham,  Neatishead,  Homing,  St. 
Faith's. 

„       DiLUTA.      W.V.      Merton,  Foulsham,  Neatishead;  appa- 
rently not  common  in  this  county. 

„        OR.     W.V.     Foxley,  Foulsham,  Neatishead ;  scarce. 

„       OCULARIS.       Linn.       Norwich,     Gillingham,     Thetford, 

Cawston,  Foulsham.  This  beautiful  and  gene- 
rally rare  species,  seems  frequent  and  widely 
distributed  in  this  county. 

„       FLAViooRNis.     Linn.      Only  observed  at  Merton  by  Lord 

Walsingham,  but  from  its  early  occurrence  it 
may  possibly  be  overlooked  elsewhere. 

„       BiDENS.     Fab.     Norwich,  Stratton  Strawless,  Cawston; 

scarce.     Also  an  early  species. 
Brtophila  qlandifera.     W.V.     Lord  Walsingham  records  the 

capture  of  a  single  specimen  on  the  Merton 
estate.  It  probably  occurs  also  upon  the 
coast 

„       VEBLA.    W.V.     Abundant  everyivhere. 
DiPHTHBRA  ORION.     £sp.     Eocorded  at  Aldeby   by  Mr.  W.   M. 

Crowfoot.    It  is  not  rare  in  Suffolk,  but  does 
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not    appear    to    penetrate    further    into    this 
county. 
AcRONYOTA  TR1DEN8.     W.V.    Norwich,  Aldeby,  Merton,  Thetford, 

Lynn,  Cawston,  Homing,  Barton  Turf;  not 
rare. 

„        psi.     Linn.     Abundant  everywhere. 

„        LBPOBiNA.     Linn.     Norwich,  Aldeby,  Thetford,  Foxley, 

Cawston,  Foulsham,  Horning,  Stratton  Straw- 
less  ;  recorded  at  Eunham  by  Paget,  under  the 
name  of  Bradyporina, 

„        ACERI8.     Linn.     Of  general  occurrence. 

„       MEGAOEPHALA.      W.V.      Norwich,    Yarmouth,    Aldeby, 

Thetford,  Foxley,  Cawston,  Homing ;  some- 
times abundant  among  poplars. 

„       STRiGOSA.     Fab.      Recorded  at   Foulsham  by   the  Rev. 

T.  H.  Marsh.  Stephens  writes:  "Mr. 
Haworth  possesses  a  single  specimen  of  this 
insect,  which  I  believe  was  taken  in  Norfolk." 
The  species  is  rare,  but  as  its  head  quarters  are 
in  Cambridgeshire,  it  may  reasonably  be  ex- 
pected to  occur  in  West  Norfolk. 

„       ALNi.     Linn.     Merton,  Foxley,  Cawston,  Foulsham  ;  also 

recorded  in  Norfolk  by  Haworth  and  Stephens. 
Generally  a  great  rarity. 

„       LiGUSTRi.     W.V.     Aldeby,    Merton,    Thetford,    Foxley, 

Lynn,  Cawston,  Foulsham ;  among  ash. 

„       RUMicis,     Linn.      Aldeby,    Merton,  Thetford,  Cawston 

Horning. 

„       MENYANTHBDis.     Esp.     Two  larvsB  Were  found  by   Mr. 

F.  D.  Wheeler  at  Hickling  and  Barton  Turf, 
one  of  which  was  reared,  and  the  moth  is 
most  unquestionably  this  species.  Had  I  not 
seen  it  I  should  have  folt  great  doubt  of 
the  propriety  of  including  this  northern 
species  in  the  Norfolk  List. 
SiMYRA  VENOSA.     Bork.     Rauworth,    Homing,    Reedham;    only 

in   the   fens.     Also   recorded   in  Norfolk   by 
Haworth  and  Stephens. 
Leucania  conigbra.     W.V.     Generally  common. 
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Lbucania  turca.     Linn.     Recorded  at  Foulsham  by   the   Rev. 

T.  H.  Marsh.  I  have  seen  no  Norfolk 
specimen. 

„        UTHABOTRIA.      Esp.      Norwich,  Aldeby,  Lynn  district, 

Homing,  Thum,  Stalham. 

„       0B80LETA.     Hilb.     Merton,  Cawston,  Homing  ;  scarce. 

„       LiTTOBALis.      Curt.     Yarmouth,    Caistor,    Horsey;    not 

rare  on  the  coast  sands. 

„       PUDOBINA.      W.V.      Aldeby,     Merton,     Ketteringham, 

Cawston,  Homing,  Ranworth ;  probably  in  all 
the  fens. 

„       COMMA.      Linn.     Norwich,    Aldeby,    Merton,    Thetford 

Cawston,  Homing  ;  not  very  common. 

„       8TRAMINEA.     Tr.    Norwich,  Cawston,  Ranworth,  Homing; 

probably  in  all  the  fens,  among  reed  (Arundo 
Phragmites.) 

„       iMPURA.     Hiib.     Abundant  everywhere. 

„       PALLBN8.     Linn.     Recorded  by  Paget  under  the  name  of 

Rufescens ;  common  everywhere. 

„       PHRAGMiTiDis.     Hub.    .Oby,  Aldeby,  Merton,   Brandon, 

Lynn  district.  Homing,  Ranworth ;  probably 
in  all  the  Fens. 
Meliana  flammea.     Curt,     Merton,  Brandon,  Barton  Turf ;  very 

rare. 
Senta  ulv^.     Hiib,      Norwich,   Cawston,   Ranworth,    Homing; 

probably  in  all  the  fens,  but  not  commonly. 
Tapinostola  eltmi.     Tr.     The  first  notice  of  the  occurrence  of 

this  species  in  Great  Britain  was  by  Mr.  G.  R 
Crotch  of  Weston-super-Mare,  who  stated  in 
the  Zoologist  for  September,  1861,  that  he  and 
Mr  Winter  had  both  taken  specimens.  By 
some  extraordinary  error  these  specimens  were 
understood  to  have  been  taken  in  the  Norfolk 
fens  (at  Ranworth),  and  a  record  to  that  effect 
appeared  in  the  Entomologists  Annual  for  1862, 
page  108.  Knowing  that  the  food-plant  of 
this  species — Elymus  arenarius — was  an  in- 
habitant of  coast  sand  hills,  and  not  of  the 
fens,  I  wrote  to  Mr.  Doubleday,  by  whom  the 
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correct  name  of  the  species  had  been  first 
obtained,  and  ascertained  from  him  that  Mr. 
Crotch's  specimens  were  taken,  not  in  the 
fens,  but  on  the  coast,  near  Tannonth,  and  this 
intelligence  was  afterwards  confirmed  by  Mr. 
T.  Brown  of  Cambridge,  who  kindly  directed 
me  to  the  true  locality  at  Caistor,  near  rarmouth. 
Hei-e  I  had  the  pleasure  of  taking  last  summer, 
a  good  number  of  specimens,  thus  clearing  up 
all  possible  doubt  about  the  original  locality. 
The  insect  lias  also  been  taken  at  Cleothorpes 
in  Lancashire.  It  is  excessively  sluggish, 
and  usually  found  hidden  among  the  Elymus 
and  surrounding  Marram  grass,  (AmmophUa 
artindinacea,) 
NoNAGRiA  DESPECTA.     Tr.    Aldeby,  Merton,  Surlingham,  Homing, 

Eanworth,  Cawston,  Hunstanton  ;    very  abun- 
dant in  the  fens.     Recorded  in  Norfolk    by 
) '  Curtis  and  Stephens. 

„       FULVA.      Hub.      Norwich,  Aldeby,  Merton,  St.  Faith's, 

Cawston,  Foulsham,  Homing ;  common  in  fens 
and  damp  woods. 

„       HBLMANNi.     Evers.     Yarmouth ;  one  specimen  taken  by 

Mr.  Farr  many  years  ago. 

„       NBURiOA.      Hiib.     Yarmouth,  Aldeby,  Merton,  Homing, 

Eanworth ;  probably  in  all  the  fens. 

„        BREViUNEA.      Feun.       Horning,    Eanworth.       Norfolk 

enjoys  the  honour  of  being,  as  far  as  I  know, 
the  exclusive  home  of  this  species.  It  has  not 
been  taken  in  any  other  part  of  the  kingdom, 
nor  do  I  know  of  any  locality  for  it  on  the 
Continent.  It  was  discovered  by  Mr.  Charles 
Fenn,  of  Lewisham,  who,  when  on  a  visit  to 
Eanworth  in  the  beginning  of  August,  1864, 
took  a  single  specimen.  After  a  careful  com- 
parison with  the  allied  species,  it  was  described 
by  him  as  a  novelty,  and  a  notice  of  it  appears 
in  the  Entomologist's  Annual  for  1865,  p.  105. 
Since  that  time   many  specimens   have  been 
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taken  in  the  fens  by  different  collectors.      It  is 
a  distinct   and  well-marked   species,  and   had 
probably  escaped  notice  from   its  exceedingly 
secret  and  sluggish  habits. 
NoNAGRiA  OANN^.     Ochs.     Taken  at  Barton  Broad  by  Mr.  F.  D. 

Wheeler,  but  very  scarce. 
„        TYPHiB.     Esp.     Norwich,  West  Caistor,  Aldeby,  Merton, 

Horning,  Barton  Broad  ;    probably  in  all  the 
fens  among  Typha  latifolia, 
„       LUTOSA.     Hiib.     Norwich,  Aldeby,  Neatishead,  Horning. 

Paget  records  it  at  Yarmouth  under  the  name 
of    crassicmmis.       It   is   also   noticed   in   the 
county  by  Haworth,  Stephens,  and  Wood. 
GoRTYNA  FLAVAGO.    W.V.    Norwich,  Yarmouth,  Merton,  Thetford, 

Cromer,  Surlingham. 
Hydrosoia  NICTITAN8.     Liuu.     Norwich,  Merton,  Hoveton,  Horn- 
ing, Hunstanton. 
„       PETASiTis.      Dbl.      There  is  in  Mr.  Gunn's  collection  one 

specimen  which  was  taken  by  Mr.  Sayer  at 
Costessey  near  Norwich.      It  seems  to  be  very 
rare  in  the  county. 
„       MiOAGBA.     Esp.     Common  everywhere. 
AxYLiA  PUTRI8.     Linn.      Norwich,    Aldeby,   Thetford,    Cawston, 

Lynn,  Homing. 
Xylophasia  rurba.     Fab.     Norwich,  Merton,  Aldeby,  Cawston  ; 

apparently  not  common. 
„        LiTHOXYLEA.     W.V.     Generally  distributed. 
„       suBLUSTRis.     Esp.    Yarmouth,  Aldeby,  Foxley,  Cawston  ; 

.  not  common.     Recorded  by  Paget  under  the 
name  of  mmicalis, 
„       POLYODOH.     Linn.     Abundant  everywhere. 
„       HEPATIGA.    Linn.    Norwich,  Aldeby,  Cawston,  Hockering. 
„       800LOPAG1NA.      Esp.     Greldestone,    Gillinghara,    Foxley, 

Wootton,    Cawston,     Beeston    St.     Andrew; 
scarce. 
DiPTERYOiA  PINA8TRI.      Linn.      Norwich,    Geldestone,     Merton, 

Thetford,  Mintlyn,  Cawston,  Homing;  common. 
Neuria  8AP0NARL&.     Esp.     Norwich,  Geldestone,  Thetford,  Lynn, 

Cawston,  Horsford,  Neatishead,  Horning. 
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Heliophobub  populabib.     Fab.     Of  general  occurrence. 
Charjbab  obaminib.    Linn.  Of  general  occurrence,  but  not  common. 
Cerioo  oythbrba.    Fab.    Norwich,  Yarmouth,  Geldestone,  Merton, 

Thetford,     Foxley,     Cawston,      Hunstanton; 

common. 
LuPERiNA  TESTACEA.     W.V.     Abundant  everywhere. 
„       OBSPiTis.     W.V.     Norwich,  Merton ;  scarce. 
Mamestra  abjecta.     Hiib.     Yarmouth,  Homing;  rare. 

„       ANCEPS.      Hiib.      Norwich^    Aldeby,    Thetford,    Lynn, 

Foulsham,  Hominjg  ;  not  scarce. 
„       ALBicoLON.      Hiib.      Yarmouth,  Thetford,  Brandon ;   a 

coast  species,  but  still  to  be  found  commonly 

on   the   ancient  coast  sands  of  the  "  Breck '' 

district. 
„        BRA88IC-E.     Linn.     Abundant  everywhere. 
„        PERSiCARiiE.     Linn.     Common  everywhere. 
Apamea  BA8ILINEA.      W.V.      Norwich,    Kirby    Cane,    Thetford, 

Cawston. 
„       coNNBXA.      Bork.      Foxley,   Foulsham,    Neatishead;  s 

very  local  species. 
„       GEMiNA.     Hub.     Norwich,  Aldeby,  Thetford,   Cawston*, 

not  common. 
„       UNANiMis.     Hiib.     Norwich,  Brundall,  Aldeby,  Thetford, 

Foxley,    Cawston,   Ranworth,  Horsey ;    rather 

common  in  the  fens  and  marshes. 
„        opmooRAMMA.     Esp.     Norwich,  Aldeby,  Homing;    not 

rare  in  the  fens,  probably  occurring  in  all  of 

them. 
„        FIBROSA.    Hiib.    Norwich,  Surlingham,  Aldeby,  Cawston, 

Homing,  Eanworth ;  rather  common  in  the  fens. 
„       ocuLEA.     Linn.     Abundant  everywhere. 
MiANA  STRioiLiB.     Linn.     Common  everywhere. 

„       FASCiUNOULA.     Haw.      Norwich,    Brundall,    Yarmouth, 

Aldeby,  Thetford,  Cawston,  Rising,  Homing ; 

plentiful  in  some  of  the  fens  and  wet  woods. 
„       LiTBBOBA,     Haw,     Norwich,    Yarmouth,   Aldeby,   Thet- 
ford,   Foxley,   Cawston,   Hunstanton,   Thurn, 

Homing ;  common  on  the  coast.     Recorded  in 

the  county  by  Haworth, 
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MiANA  FURUNOULA.     W.V.     Norwich,  Aldeby,  Merton,  Brandon, 

Thetford,  Wootton,  Hunstanton,  Cawston, 
Horning;  local,  but  very  abundant  where 
found.  Recorded  at  Yannouth  by  Paget,  under 
the  name  of  humeralu. 
„  ARCUOSA.  Haw.  Norwich,  Thetford,  Foulsham  ;  appa- 
rently scarce. 

CELiENA  HAWORTHii.    Curt.    Bawscy,  Merton,  Homing,  Eanworth ; 

probably  in  all  the  fens,  but  not  very  common. 

Gramhesia  trilinba.  W.V.  Norwich,  Aldeby,  Merton,  Thet- 
ford, Wootton,  Cawston ;  not  as  common  as  in 
most  counties. 

Hydrilla  palustris.     Hiib.     Of  this  excessively  rare  species  I 

took  a  male  specimen  at  a  gas  lamp  in  the  city 
of  Norwich,  in  June,  1869t  I  think  there  are 
not  more  than  half-a-dozen  other  British 
specimens  known. 

Caradrina    MORPHEUS.      Hufu.      Norwich,    Aldeby,     Thetford, 

Cawston,  Homing ;  common. 
„        ALsiNES.     Bork.     Norwich,    Aldeby,    Foxley,    Cawston, 

Neatishead,  Horning  :  not  common. 
„        BLANDA.     W.V.     Norwich,  Aldeby,  Foxley,  Hunstanton, 

Cawston,  Homing ;  probably  everywhere. 
„       cuBicuLARis,     W.V.     Common  everywhere. 

RusiNA  TENEBR08A.     HtLb.     Norwich,  Aldeby,  Merton,  Cawston. 

AoROTis  VALLiGERA.     W.V.      Yarmouth,    Hunstanton,   Thetford, 

Brandon  ;  abundant  on  the  coast,  and  not  less 
80  on  the  ancient  coast  sands  of  Thetford  and 
Brandon,  where  it  seems  to  have,  with  several 
other  species,  existed  unchanged  from  the 
time  of  the  later  post-glacial  epoch. 
„        PUTA.     Hiib.     Norwich,  Aldeby,  Thetford,  Hunstanton, 

Cawston ;  not  common. 
„       SUFFUSA.     W.V.     Norwich,  Yarmouth,  Aldeby,  Merton, 

Thetford,  Cawston,  Eanworth ;  probably  every- 
where. 
„       8AUCIA.     Hiib.     Norwich,  Yarmouth,  Aldeby,  Thetford^ 

Cawston ;  scarce.  Recorded  by  Paget  under 
the  name  of  ceqtui. 
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AoBOTis  BEQETUM.     W.Y.     Abundant  eveiywheiw.     The  larvae  of 

this  and  the  next  species  sometimes  do  immense 
mischief  to  the  turnip  crop,  by  eating  holes  in 
the  solid  Tooi»,  and  causing  them  to  rot 

,,       EXCLAMATiONis.     Linn.     Like  the  last,  only  too  abundant. 

„       GORTiOEA.     W.V.     Norwich,  Merton,  Thetford,  Cawston, 
J  Homing ;    not  rare,  very  dark  varieties  ocjca- 

sionally  found. 

.,       RiP^.     Hub.     Caistor  near  Yarmouth,  and  probably  on 

the  sand-hills  along  the  coast;  sometimes 
rather  common.  This  is  usually  a  rare  or 
excessively  local  species. 

„       CDRSORiA.       Bork.      Yarmouth,    Caistor,    Hunstanton ; 

excessively  abundant  on  the  coast  sands,  but 
•apparently  not  found  on  the  old  coast  sands  of 
the"Breck"  district. 

„       NIGRICANS.     Linn.     Common  everywhere ;  very  variable. 

„       TRiTici.     Linn.     Norwich,  Yarmouth,  Brandon,  Thetford, 

Hunstanton,  Cawston,  Homing;  scarce,  and 
dull  in  colour  inland ;  abundant,  and  richly 
coloured  on  the  coast,  and  also  on  the  isolated 
sands  of  the  "Breck"  district.  Becorded  by 
Paget  under  the  name  of  pupillata, 

„        AQUiLiNA.     W.V.    Norwich,  Brandon,  Thetford,  Cawston, 

St.  Faith's,  Homing ;  sometimes  plentiful 

„        PORPHYRBA.     W.V.     Very  common  on  all  heaths, 

„       PRi^coz.     Linn.     Yarmouth,    Caistor,   Thetford ;    found 

on  the  coast  sand-hills,  and  also  rarely  on  the 
"Breck"  sand. 

„        RAViDA.      W.V.      Thetford,    Hunstanton ;    very    scarce. 

Kecorded  in  Norfolk  by  Haworth  and  Stephens. 

„       PYR0PHIL4.      W.V.      Mr.    T.    Brown,    of    Cambridge, 

assures  me  that  he  once  took  a  specimen  near 
Yarmouth. 
TRiPHiENA  J  ANTE  IN  A.     W.V.     Of  general  occurrence. 

„       FIMBRIA.     Linn.     Norwich,  Geldestone,  Merton,  Thetford, 

Foxley,  Ketteringham,  Cawston,  Foulsham ; 
not  very  common. 

„       INTERJECTA.     Hilb.     Of  general  occurrence. 
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TRTPHiBNA  BTTB8SQUA.    W.Y.    Thetford, Brandon,  Yarmouth;  scarce. 
„       ORBONA.     Fab.     Common  everywhere. 
„       PRONUBA.     Linn.     Abundant  everywhere. 
NooTQA  OLARBOSA.    Esp.    Aldeby,  Thetford,  Cawston,  Neatishead ; 

not  common. 
„   AUGUR.      Fab.       Aldeby,  Thetford,   Cawston,    Eanworth, 

Homing. 
„       PLECTA.     linn.     Generally  common. 
„       o-NiQRUM.     Linn.     Generally  common. 
„       DiTRAPBZiuM.     Hiib.     Foxley ;  very  rare. 
„       TRIANGULUM.    Ochs.    Norwich,  Aldeby,  Merton,  Thetford, 

Cawston,  Homing ;  not  very  common. 
„       RHOMBOIDBA.     Tr.     Aldeby,  Merton,  Thetford ;  scarce. 
,,       BRUNNEA.      W.V.     Aldeby,   Merton,   Foxley,   Cawston, 

Homing,  Neatishead ;  not  very  common. 
„       FB8TIVA.      W.V.      Of  general  occurrence,  but  not  so 

common  as  in  many  counties. 
„       DAHUi.     Hiib.     Aldeby,  Woottou,  Homing ;  scarce. 
„       RUBi.      Vieweg.      Norwich,  Aldeby,   Merton,   Thetford, 

Foxley,  Cawston,  Homing,  Hanworth ;  common 

in  the  i&ns, 
„       UMBROSA.     Hub.     Norwich,  Aldeby,  Merton,    Cawston, 

Hunstanton,   Horsford,    Homing,   Eanworth; 

common  in  the  fens. 
„       BAJA.     W.V.     Of  general  occurrenoe. 
„       XANTHOGRAPHA.     W.V.     Abundant  everywhere. 
Tbachjba  pinipsrda.    £sp.    Norwich,  Merton,  Thetford,  Kettering. 

ham.    Hey  don,     Cawston,     Neatishead;     not 

common.     Itecorded  in  Norfolk  by  Curtis  and 

Stephens. 
Taniogahpa.     gothioa.     Linn.     Common  everywhere. 

„       RUBRicoBA.      W.V.     Norwich,     Aldeby,    BeachamweU, 

Sporham,  Cawston ;  not  scarce. 
„       iNBTABiLis.     W.V.     Common  eyerywhere. 
„       FOFULBTi.     Fab.     Gillingham,  Cawston ;  probably  scarce, 

I  have  not  seen  it. 
„       8TABILIS.     W.V.     Abundant  everywhere. 
„       GRACILIS.     W.V.     Norwich,  Aldeby,  Thetford,  Cawstoli ; 

not  scarce  in  marshy  plaees. 
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T^NiocAMPA  MUNDA.     W.V.     Aldeby,  Thetford,  Cawston;    not 

common. 
„       ORUDA.     W.V.     Common  everywhere.     This,   with  the 

other  species  of  the  genus,  is  found  in  the 

early  spring,  frequenting  the  blossoms  of  Salix 

caprcea  at  night. 

Orthosia  suspeota.     Hiib.     Norwich,  Thetford,  Cawston  ;  scaice. 

„       upsiLON.     W.V.     Generally  common  among  willows. 

„       LOTA.     Linn.     Norwich,  Kirby  Cane,  Thetford,  Cawston ; 

common. 
„       HACiLENTA.     Hub.     Norwich,    Kirby    Cane,    Thetford, 

Cawston ;  sometimes  rather  common. 
Anthocklis  rupina.     Linn.      Norwich,    Kirby    Cane,    Thetford, 

Cawston,  Stratton  Strawless. 
„       PiSTACiNA.     W.V.     Common  everywhere. 
„       LUNOSA.     Haw.     Norwich,  Kirby  Cane,  Thetford,  Caws- 
ton ;  not  very  comjQon. 
„       LiTURA.     Linn.     Generally  common. 
Gljsa  VAOOiNii.     Linn.     Abundant  everywhere. 
„       SPADICEA.     W.V.     Generally  common. 
SooPRLOSOMA  SATBLLiTiA.     Linn.     Generally  common. 
Xanthia  oitrago.     Linn.      Norwich,    Kirby     Cane,    Cawston; 

local,  but  sometimes  common. 
„  CERAGO.  W.V.  Of  general  occurrence. 
„       siLAGo.     Hiib.     Norwich,  Kirby  Cane,  Merton,  Thetford, 

Cawston ;  not  very  common. 
„       AURAGo.     W.V.     Norwich,  Aldeby,  Kirby  Cane ;  very 

scarce. 
„       GiLVAGO.     Esp.     Norwich,  Merton,  Thetford,  Croxton; 

a  very  local  species. 
„       FERRUGiNEA.     W.V.     Commou  everywhere. 
CiRRCBDiA  XERAHPELiNA.     HUb.     Norwich,    GiUiugham,   Merton, 

Thetford,  Cawston ;  local  and  scarce.  Recorded 
at  Costessey,  near  Norwich,  in  1813,  by  Curtis ; 
and  Stephens  writes,  "  Four  or  five  only  were 
known  before  1827,  of  which  three  were  taken 
in  Norfolk." 
TflTHBA  8UBTU8A.     W.V.     Norwich,  Cawston  ;  scarce. 

„       RBTUSA.     Linn.     Homing,  Eanworth ;  very  scarce. 
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CosMiA  TRAPE2INA.     Luin.     Common  everywhere. 

„       DiFFiMis.     Linn.     Gillingham,   Thetford,  Ketteringham, 

Kimberley,     Lynn,    Cawston;     rather     local, 
among  elm. 
„       AFFiNia.     Linn.     Norwich,   GiUingham,  Thetford,   Ket- 

ieringham,  Lynn,  Cawston,  Neatishead ;    not 
common. 
Eremobia   ochrolbuoa.      W.V.      Norwich,    Aldehy,    Thetford; 

scarce.     Eecorded  in  Norfolk  by  Stephens. 
DiANTH(BCiA  CARPOPHAOA.     Bork.      Norwich,   Merton,   Thetford, 

Croxton,   Foxley,    Cawston,   Cromer;    rather 
common  in  the  '*  Breck"  district,  among  Silene 
inflata, 
CAPsiNOOLA.     W.V.    Common  everywhere  among  Lychnis 

diuma  and  vespertina. 
cuouBALi.     W.  V.     Norwich,  Aldeby,  Thetford,  Cawston, 
Homing,  Ban  worth ;  common  among  Lychnis 
JloS'Cuculi  in  the  fens. 
„       OONSPERSA.    W.V.     Aldeby,  Geldestone,  Thetford,  Ket- 

teringham,  Homing;  scarce. 
Hecatera  dysodea.    W.V.    Norwich,  Aldeby,  Thetford,  Cawston ; 

local.     Very  fond    of    the    blossoms    of    the 
common  red  valerian,  (Centranthus  ruber.) 
„       8ERBNA.     W.V.     Of  general  occurrence. 
PoLiA  FLAVOOiNCTA.      Linn.      Norwich,   Kirby    Cane,    Thetford, 

Lynn,  Homing ;  recorded  by  Paget  at  Yarmouth. 
Epunda  viMiNALis.     Fab.     Aldeby,  Merton,  Cawston,  Kanworth, 

Homing ;  not  common. 
MiSELiA  OXTAOANTUA.     Linn.     Common  everywhere. 
AoRiopis  APRiUNA.     Linn.     Generally  common  among  oaks. 
Phlogophojia  METiouLOSA.     Linn.     Common  everywhere. 
EuPLEXiA  LUCiPARA.     Linn.     Of  general  occurrence. 
Aplecta  hbrbida.    W.V.    Cawston,  Foulsham,  Neatishead  ;  abun- 
dant at   Foxley :    very   local.      Becorded    in 
Norfolk  by  Haworth,  Stephens,  and  Wood. 
„       OCCULTA.    Linn.    Yarmouth,  Geldestone,  Thetford,  Fouls- 
ham  ;  scarce. 
„       NEBULOSA    Tr.     St.  Faith's,  Cawston,  Foulsham,  Homing, 

Thetford ;  apparently  not  very  common. 
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Aplecta  ad  vena.     W.V.     Aldeby,  Thetford,  Foxley,  Kettering- 

ham,  (yawston,  Foulsham ;    rather  local.     Re- 
corded in  Norfolk  by  Haworth,  Curtis,  Stephens, 
and  Wood,  but  unler  the  name  of  niiena, 
Hadena  adusta.     Esp.     Aldeby,  Horning;   large  and  abundant 

at  Foxley ;  elsewhere  scarce. 
„       PROTEA.     W.V.     Norwich,  Aldeby,  Thetford,  Cawston. 
„       DENTiNA.     W.V.     Of  general  occurrence. 
„       CHBNOPODii.       W.V.       Norvvich,     Thetford,     Brandon, 

Cawston;  common  in  the  "Breck"  district. 
\,       ATBiPLicis.     Linn.     Thetford;  scarce. 
„       SUASA.     W.V.     Norwich,  Yarmouth,   Aldeby,  Thetford, 

Cawston,  Ranworth,   Homing ;   not  common. 
Recorded  by  Stephens  and  Wood. 
„       OLERACBA.     Linn.     Abundant  everywhere. 
„       Pisi.     Linn.     Of  general  occurrence. 
„       THALASSiNA.     Sch.     Noiwich,  Aldeby,  Thetford,  Lynn, 

Cawston ;  apparently  not  common. 
„       OENiSTiB.     Bork.     ITietford,  Brandon,  Horsford ;  scarce. 
Xylocampa  lithoriza.     Bork.     Norwich,  Thetford,  Lynn,  Caws- 
ton, Sparham,  Horsford,  Coltishall ;  not  common. 
Cloantha  PERSPiciLLARis.     Linn.     The  capture  of  a  single  speci- 
men  at    Yarmouth    was    announced    in    the 
"Entomologist,"  Ist  series,  p.  128,  (1841.)     I 
have  heard  of  no  sul^equent  capture,  but  the 
insect    is    excessively    rare     throughout    the 
countiy. 
Calocampa  vetusta.     Hub.     Thetford,  Cawston ;  scarce. 

„       EXOLBTA.     Linn.     Norwich,  Gillingham,  Thetford,  Woot- 

ton,  Cawston,  Stratton  Strawless.      Recorded 
by  Paget  at  Ormesby  and  Runham. 
Xtlina  RHizoLiTHA.     W.V.      Norwich,   Kirby   Cane,   Thetford, 

Cawston ;  not  common. 
CucuLLU  VERB  ASCI.     Linn.     Norwich,  Aldeby,  Merton,  Thetford, 

Lynn,  Sparham,  Cawston,  Homing ;  common. 
Very  seldom  observed  in  the  perfect  state,  but 
its  larva  is  exceedingly  common  on  Verhascum 
thapsus  and  pidveridentum, 
„       LYOHNins.     Ramb.    Aldeby.    Recorded  by  Mr.  Crowfooi. 
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CucuLLiA  A8TKBIS.     W.V.     Stephens  states  that  it  has  occurred  in 
*  Norfolk,  but  gives  no  locality,  nor  do  I  know 

of  any  instance. 
„       GHAMOMiLUE.     W.V.     Apparently  rare  in  the  county.     I 

know  of  but  one  specimen,  which  was  taken 
at  Norwich. 
„       UMBRATiOA.     Linn.     Norwich,  Yarmouth,  Broome,  Mer^ 

ton,     Thetford,    Lynn,    Horning;     not    very 
common.     Eecorded  by  Paget  under  the  name 
of  lactucce. 
Hbuothis  margin  ATA.     Fab.     Caistor  near  Yarmouth,  Thetford, 

Cromer ;  scarce.      Recorded  at  Caistor  by  both 
Curtis  and  Paget. 
„       DiPSAGEA.     Linn.      Yarmouth,  Merton,  Thetford,  Bran- 
don; very  local.     According  to  Paget  it  was 
formerly  common  at  Caistor  rails. 
[Anarta  oordigera.   Thunb.]     Eecorded     under    the    name    of 

alOirena  by  Ha  worth  (1803)  p.  163,  as  fol- 
lows :  "  Habitat  on  Norfolk  heaths,  but  very 
rare.  Only  one  specimen  seen,  which  was  sent 
by  the  Rev.  J.  Burrell,  F.L.S.,  RKS.,  an  un- 
wearied collector  of  Norfolk  insects."  Curtis, 
in  his  "  British  Entomology,"  says  :  "  Taken  in 
Norfolk  by  the  late  Mr.  Bunnell,  and  preserved 

in  the  cabinet  of  A.  H.  Ha  worth,  Esq." 

"it  appears  merely  a  variety  of  myrtilli 
having  the  wings  fuscous  instead  of  crimson 
ferruginous." 

This  disposes  of  this  species  entirely,  as  the 
specimen  in  question  was  clearly  a  variety  of 
myrtilli,  eordigera  being  a  very  different  insect, 
and  only  found  on  mountain  heaths  in  the 
North, 
„       MTRTiLLi.     Linn.     Norwich,  Thetford,  Horsford,  Caws- 
ton,  Upgate,  Wolferton,  Neatishead;  on  heath& 
Hbuodbb  arbutl     Fab.     Broome,  Cawston ;  not  common. 
AOROPHiLA  BULPHURALiB.     W.V.     Merton,  Diddlington,  Croxton, 

Brandon ;  confined  to  the  sands  of  the  "  Breck  " 
district,  where  it  is  rather   common    among 
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Convolvtdus  art^eims.  Found  also  in  Suffolk 
and  Cambridgeshire,  but  a  great  rarity  in  the 
rest  of  the  kingdom. 

AcoNTiA  LUCTUOSA.     W.V.     Merton,    Thetford ;   also  confined  to 

the  '^Breck''  district  in  this  county,  but  not 
scarce  on  the  chalk  of  the  South  of  England. 

Erabtria  pubcula.     W.V.    Merton,  Foxley,  Foulsham,  St.  Faith's; 

generally  found  in  fir  woods. 

Bankia  iOusBNTULA.    Esp.     Curtis,  in  his  "British  Entomology," 

says  : — "  Taken  at  the  end  of  June  among  reeds 
and  rushes  in  bogs  in  Norfolk,  by  Mr. 
Haworth;"  and  Wood  ("Index  Entomo- 
logicus ")  gives  a  similar  account,  as  also  does 
Westwood  in  his  "  British  Moths."  Mr. 
Haworth,  however^  does  not  mention  this  in 
his  work,  whence  I  conclude  that  he  had  not 
met  with  the  insect  at  the  time  when  he  wrote, 
but  a  MS.  note  in  a  copy  of  his  work, 
which  formerly  belonged  to  Mr.  N.  A.  Vigors, 
reads  thus  : — "  A  pair  were  given  to  me  by  Mr. 
Haworth,  which  were  taken  in  Norfolk."  This 
is  evidently  in  Mr.  Vigors's  handwriting,  and 
decidedly  confirms  -  Curtis's  account.  Mr. 
Stainton,  in  his  "  Manual,''  gives  the  locality 
in  which  Haworth  took  his  specimens — 
Beachamwell — and  this  Mr.  Doubleday  has 
confirmed,  so  that  I  feel  no  doubt  that  the 
insect  actually  was  to  be  found  in  Norfolk 
fifty  or  sixty  years  ago.  As  far  as  I  know 
nobody  has  collected  at  Beachamwell  since  the 
time  of  Messrs.  Haworth  and  Scales,  so  that  it 
is  impossible  to  say  whether  this  very  local 
species  still  lingers  there,  or  has — like  Liparia 
dwpar— totally  disappeared.  It  formerly  oc- 
curred at  Whittlesea  Mere,  but  the  only 
locality  in  the  United  Kingdom  in  which,  as 
far  as  I  know,  it  is  now  to  be  found,  is  in  the 
bogs  of  Eillarney,  in  the  South  West  of 
Ireland. 
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Hydrbua  unoa.     Linn.      Aldeby,  Merton,    Cawston,    Hoveion, 

Homing,  Banworth,  Surlingham ;  common  in 
the  fens  now  as  in  Haworth's  iim&  Though 
not  so  scarce  as  the  last  species,  it  is  hardly 
found  commonly  out  of  the  fens  except  with 
argeniula  at  Killamey. 
Brbphos  PARTHBNIA8.     Linn.    Thetford,  Neatishead;  not  common. 

„       NOTHA.     Hub.     Horsford  ;  rare.     I  have  seen  a  specimen 

taken  by  Mr.  Sayer. 
Abrobtola  urtica.     Hub.     Of  general  occurrence. 

„       TBiPLASiA.  Linn.  Thetford,  Cawston,  Homing ;  not  common. 
Plusia  oriohaloka.     Hiib.     Curtis,  in  his  "  British  Entomology,'' 

states  that  it  was  taken  at  **  Hethersett  in 
August,  by  H.  Brown,  Esq.,"  and  there  is  a 
MS.  note  to  the  same  e£fect  in  the  hand- 
writing of  Mr.  Vigors,  in  the  copy  of  "Ha 
worth's  Lepidoptera  Britannica,"  which  formerly 
belonged  to  him.  I  know  of  no  recent  capture 
in  the  county,  and  the  species  is  very  rare 
elsewhere. 

„       OHRTHins.     Linn.     Generally  common. 

„       FB8TU0A.     Linn.       Norwich,     Yarmouth,     Gillingham, 

Merton,     Ketteringham,     Cawston,    Homing 
Wroxham ;  rather  common  in  the  fens  flying 
about  flowers  of  Ly thrum  salicarta, 

„   IOTA.     Linn.     Norwich,  Yarmouth,  Aldeby,  Merton,  Thet- 

ford,    Foxley,  Lynn,  Cawston,  Homing;   not 
common. 

„       y-AURBUM.     Gn.     Norwich,    Aldeby,    Foxley,  Sparham» 

Cawston ;  scarce. 

„       GAMMA.     Linn.     Abundant  everywhere. 
GoNOPTBRA  UBATRix,     Linn.     Generally  common. 
Amphiptra  ptramidba.     Linn.      Norwich,   Yarmouth,   Broome, 

Merton,   Thetford,    Ketteringham ;    sometimes 
common. 

„       TRAQOPOOONI8.     Liuu.     Generally  common. 
Mania  ttpiga.     Linn.     Common  everywhere. 

„       MAURA.     Linn.      Norwich,   Aldeby,   Merton,   Thetford, 

Sparham,  Homing;  common. 
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ToxooAMPA  PASTiNUM.     Tt.     Aldeby,  Thetford,  MertoD,  Cawston, 

Neatisbead ;  not  common. 

Gatocala  FRAXiNi.  Linn.  A  specimen  of  this  rare  and  magnifi- 
cent species  is  recorded  by  Lord  Walsingham 
as  having  occurred  at  Holkham,  and  the  Rev. 
T.  H.  Marsh  records  the  capture  of  one  at 
Cawston.  Paget  says,  ''One  specimen  in  a 
garden  by  the  North  gates,  (Yarmouth)  now  in 
Mr.  Sparshairs  cabinet.''  1  regret  to  say,  that 
this  specimen  does  not  appear  to  have  come,  with 
the  remainder  of  Mr.  SparshaU's  collection, 
into  the  possession  of  the  Norfolk  and  Norwicli 
Museum. 
„       KUPTA.     Linn.     Norwich,  Yarmouth,  Geldestone,  Merton, 

Thetford,  Lynn  district,  Sparham,  Neatishead ; 
sometimes  common. 
„       PROMI88A.     W.y.     Foxley,  Foulsham ;  a  splendid  species 

and  very  local,  but  sometimes  plentiful  in  its 
favourite  localities.  Mr.  Vigors  in  a  MS.  note 
in  Ha  worth's  Lep.  Brit.,  states  that  a  specimen 
in  his  collection  was  taken  by  Miss  Browne,  at 
Hethersett. 

EucuDiA  HI.     linn.     Norwich,  Aldeby,  Merton,  Thetford,  Caws- 
ton, Horsford,  Eanworth,  Homing,  Neatishead, 
Winterton;  not  common.* 
„       GLTPBiOA.     Linn.     Aldeby,  Merton,   Cawston,  Heydon, 

Homing,  Neatishead ;  uncommon. 

Phttometra  jenea.     W.V.     Merton,  Holt  heath,  Wootton,  Caws- 
ton, Horsford ;  not  common. 

Deltoidbs. 

Htpena  proboboidalib.     Linn.     Abundant  everywhere. 

„       R08TRALT8.     Linn.     Norwich,  Aldeby,  Thetford,   Lynn, 

Homing ;  not  very  plentiful. 
Hypenodbs  ALBISTRIGALI8.  Haw.  Aldeby,  Merton,  Ban worth ;  scarce. 
„       GOSTiESTRiQALis.      Stcph.      Merton,   Cawston,    Homing, 

Banworth ;  scarce.  Stephens  in  his  "  Illustra- 
tions," states  that  it  was  taken  at  Swafifham 
by  Mr.  Haworth. 
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RivuLA  8ERICBALI8.    W. V.    Norwich,  Brooke,  Surlingham,  Aldeby 

Merton,  Barton  Bendisb,  Ketteringham,  Caws- 
ton;   probably  in  marsbes  and  damp   woods 
generally. 
HsRMiNiA  BARBAU8.     Linn.     Foulsbam,  Cawston,  Homing;   not 

common. 

„       TAR8IPENNALI8.     Tf.     Norwicb,  Aldcby,  Thetford,  Lynn, 

Ketteringbam,  Cawston,  Horning;  common. 

„        0BI8BALI&      W.V.      Norwicb,  Aldeby,    Merton,   Lynn, 

Cawston,  Neatisbead  ;  not  very  common. 

„       CRIBBALI9.       Hlib.       Diss,    Aldeby,   Merton,   Hombg, 

Banwortb  ;  only  in  tbe  fens  and  marsbes. 

AVENTIiE. 

AvENTiA  FLEXULA.     Fab.     Norwich,  Cbedgrave,  Merton,  Tbetford^ 

Neatisbead;  scarce. 

Pyralides. 

Pyralis  FIMBRIALI8.     W.V.     Mcrton,  Cawston,  Homing ;  scarce. 
„       FARiNALis.     Linn.     Abundant  every wbere,  in  stables  and 

granaries,  its  larva  feeding  on  grain  and  meaL 
„       0LAUGINAU8.     Linn.     Of  general  occurrenc& 
A0LO8SA  PINOUINAU8.      Linn.     Abundant  everywhere  in  houses 

and  granaries. 
Pyrausta  pubpuralib.     Linn.     Aldeby,    Ketteringbam,   Booton, 

Cawston,  St.  Faitb's,  Horsford,  Eanwortb. 
Herbula  CB8PITALI8.     W.V.     Korwicb,  Aldeby,  Merton,  Tbetford, 

Wootton,  Kingland ;  ratber  common. 
AcBNTROPUS  NIVEU8.     Oliv.     Brandon,  Merton,    Hanwortb;    pro- 
bably on    weedy  ponds,   broads,    and   rivers 

generally. 
Cataclysta  LEMNALI8.     Linn.     Common  every  wbere  about  ditches 

and  streams.     Swarming  in  the  fen  drains. 
Parapoi^yx  8TRAT10TALIS.     Linn.      Generally  common  about  tbe 

rivers,  broads,  and  drains. 
Hydrocampa  NYMPHiEALis.     Linn.     Common  about  streams  and 

ditches  everywhere. 
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Htdrogaupa  8TAGNALIS.     Don.     Also  pretty  common  about  rivers 

and  drains. 
BoTTB  PANDALis.     Hiib.     Merton  ;  taken  by  Lord  Walsingham. 

„        PLAVAL18.     W.  V.  (1)      Stephens  in  bis   "  Illustrations," 

says,  "Eatber  abundant  at  Halvergate^  Nor- 
folk." And  the  Rev.  T.  H.  Marsh  records  it 
as  rare  at  Cawston.  I  have  seen  no  Norfolk 
specimen,  and  do  not  think  it  a  likely  species 
to  occur  here.  It  is  locally  abundant  in  the  Isle 
of  Wight,  and  some  parts  of  the  south  coast. 

„        HTALiNALis.     HUb.     Merton,  Thetford ;  a  scarce  species. 

„       VERTICALI8.     W.V.     Abundant  every  where  among  nettles. 

„       LAN0EALI8.     W.V.     Aldeby,  Barton  Bendish ;  very  local 

Recorded  at  Beachamwell  by  Stephens,  on  Mr. 
Haworth's  authority. 

„        FuscALia.     W.V.     Aldeby,  Merton,  Ketteringham,  Caws- 
ton^ Ranworth ;  rather  common. 

„        URTiCALis.     Linn.     Abundant  among  nettles  everywhere. 
Ebulea  crocealis.     Tr.     Norwich,  Gillinghara,  Thetford,   Caws- 
ton,    Barton,    Hunstanton ;     among      Inula 
dysentenca, 

„       VBRBA8CALI8.     W.V.     Near  Norwich,  Aldeby,  Cawston? 

St.  Faith's  ;  among  Teticrium  scorodonia ;  local. 

„        8AMBUCALI8.     W.V.     Norwich,  Yarmouth,  Aldeby,  Thet- 
ford, Lynn,  Cawston  ;  among  elder. 
Lemiodes  pulveralis.      Hub.      A  single  specimen  of  this   rare 

species  has  occurred  at  Ranworth.  With  the 
exception  of  a  few  specimens  taken  at  Folk- 
stone,  and  the  Isle  of  Wight,  within  the  last 
four  years,  I  know  of  no  other  British  examples. 
PiONEA  FORFTOALis.     Linn.     Abundant  everywhere  in  gardens. 

„        MARGARITALI8.      Fab.      Recorded    at    Beachamwell    by 

Stephens,  and  also  by  Curtis,  but  I  know  of  no 
recent  captures.      It  is,  however,  found  in  the 
Cambridge  fens. 
PioNEA  STRAMENTALI8.     Hub.     Norwich,  Aldeby,  Merton,  Woot- 

ton,  Cawston,  Horsford,  Coltishall,  Ranworth ; 
local,  but  probably  found  in  all  fens  and 
marshes. 
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Spilodes  stictioalis.    Linn.    Merton,  Thetford,  Brandon,  Beacham- 

well  according  to  Stephens.  Pretty  common  in 
the  "Breck"  sand  district,  but  apparently  not 
found  elsewhere  in  the  county,  and  rare 
throughout  England. 

„        PALEALI8.      W.V.      Recorded    in    Norfolk    by    Curtis, 

Stephens,  and  Wood,  but  I  know  of  no  recent 
captures.  If  it  is  now  an  inhabitant  of  the 
county,  it  will  probably  be  upon  some  part  of  the 
coast.  It  is  a  very  rare  species,  most  of  the 
recent  British  specimens  having  been  taken 
near  Folkestone,  in  Kent. 

„        CINCTALI8,     Tr.     Generally  common  in  clover  fields. 
ScopULA  LUTEALis.    Haw.    Norwich,  Aldeby,  Ketteringham,  L^-nn, 

Cawston  :  apparently  not  common. 

„       OLiVALis.     W.V.     (yommon  everywhere. 

„        PRUNALis.     W.V.     Abundant  everywhere. 

„        FERRUGALis.     Hiib.     Norwich,  Aldeby,  Merton,  Cawston, 

Cromer ;  not  common. 
Stenopteryx  iiYBRiDALis.     HUb.     Of  general  occurrence. 
EuDOREA  AMBIGUALI8.     Tr.      Norwich,  Aldeby,  Cawston,  Lynn ; 

doubtless  everywhere. 

„        BASI8TRIOALI8.  Knaggs.  Near  Norwich,  Aldeby ;  not  common. 

„       OEMBR^.     Haw.     Norwich,  Aldeby,  Wootton,  Cawston, 

Hunstanton ;  not  common. 

„       DUBITALI8.     Hiib.    (PTRALBLLA,  W.V.)  Norwicli,  Aldeby, 

Roydon,  Cawston  ;  probably  everywhere. 

„        LiNEOLA.     Curt.     Norwich,  among  old  and  lichen-covered 

bushes  of  blackthorn  and  hawthorn ;  very  local. 

„        MERCURELLA.      Linn.      Norwich,    Yarmouth,   Horsford ; 

common. 

„       CRAT^OELLA.     Hiib.     Norwich,  Cawston;  local. 

„       RE8INEA.     Haw.     Norwich,  on  ash  trunks ;  very  local. 

„        TRUNCicoLELLA.    Stu.    Near  Norwich,  Horsford,  Cawston, 

on  fir  trunks  ;  local. 

„       C0ARCTALI8.      ZcU.      (angu8tba,    Curt.)      Noiwich,    on 

mossy  walls ;  local. 

„        PALLIDA.     Curt.     Norwich,  Aldeby,  Merton,  Eanworth, 

Homing ;  very  abundant  in  the  fens. 
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Crambitea. 

Platytbs  CERU8BBLLU8.     W.  V.     MertoD,  Brandon,  Wootton ;  very 

local,  but  abundant  where  it  occurs. 
Crambus  alpinellus.     Hub.     One  specimen  at  Yarmouth  Denes 

in  1873.     A  rare  species  in  England,  previously 
only  found  near  Portsmouth. 

„        FALSEJiLUS.    W,V.    Brandon,  Cawston,  Ranworth  ;  scarce. 

„        PRATELLUS.     Linn.     Abundant  everywhere. 

„       STLVELLUS.     Hub.     (adipellus,  Tr.)     Homing  and  Kan- 

worth  ;  very  local,  but  not  scai'ce  in  the  fens. 

„        PA8CUELLDS.     Linn.     Abundant  everywhere. 

„        ULiQiNOSELLUS.      Zell.      Norwich,    Eanworth,    Homing, 

St.  Faith's ;  very  local,  but  common  in  the  fens. 

„        PINETELLU8.      Linn.      Norwich,    Surlingham,     Headley, 

near  Beccles,  Merton,  Brandon,  Cawston  ;  not 
very  common. 

„       LATiSTRius.     Haw.     Norwich,    Cawston;    abundoDt   on 

the  Denes  near  Yarmouth. 

„       PERLELLU8.      Scop.     Generally    common.     Eecorded    is 

Norfolk    by  Haworth,   under    the    name    oC 
bacccesiria. 

„  WARRiNGTONELLUS.  Zell.  Brandon,  Wootton ;  appa- 
rently rare.  An  unexpected  species  in  this 
county,  its  home  being  the  mosses  and  moors 
of  Lancashire  and  the  north. 

„       8ELA8ELLUS.     Hub.     NoFwich,  Surlingham,  Gillingham, 

Cawston,  Banworth,  Homing ;  local,  but  com- 
mon in  the  fens. 

„       TRI8TELLU8.     W.V.     Abundant  everywhere. 

„       FA80ELINELLD8.     Hub.  (pEDRiOLELLUS,  Dup.)  Yarmouth. 

This  is  the  only  locality  known  in  the  United 
Kingdom  for  this  handsome  Crambus.  Its 
larva  feeds  under  the  sand  of  the  Deues,  on 
the  roots  and  stems  of  Tritkum  junceum^  living 
in  a  silken  tube. 
Crambus  inquinatellus.     W.V.     Generally  common. 

„  GENicuLEUS.  Haw.  Norwich,  Brandon,  Cawston,  Hom- 
ing ;  probably  everywhere. 
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Crambus  culmbllus.     Linn.     Abundant  everywhere 

„       CHRT80NUCHELLU8.     Scop.     Merton,  Thetford,  Brandon ; 

very  local. 

„        H0RTUKLLU8.     Hub.     Abundant  everywhere. 

„        PALUDELLU8.     Hiib.     Rauworth,    Homing;    very    local, 

but  probably  found  in  all  the  fens  of  the  Bure 

and    its    tributaries.      It    is   not    known    to 

occur  in  any  other  part  of  the  United  Kingdom. 

Child  phragmitellus.     Hiib.     Norwich,  Merton,  Cawston,  Ket- 

teringham,   Ranworth,  Barton  Turf;  probably 
in  all  the  fens  and  marshes. 
ScH(EN0BiU8  FORFI0ELLU8.     Thunb.     Norwich,  Aldeby,  Brandon, 

Homing,  Ranworth  ;  probably  in  weedy  ditches 
and  drains  everywhere. 

„        MUCRONELLUS.     Scop.     Norwich,  Cawston,  Barton  Turf, 

Homing,  Ranworth ;  probably  in  all  the  fens, 
but  otherwise  a  rare  and  very  local  species. 

„       G10ANTBLLU8.     W.V.      Diss,     Bartou    Turf,     Homing, 

Ranworth ;  very  local,  but  probably  in  all  the 
fens. 
Anerastia  lotella.     Hiib.     Yarmouth,    Brandon,    on   the  sand 

hills  of  the  coast,  and  also  on  the  ancient  sea 
sands  of  the  '*  Breck  ''  district. 

„        FABKELLA.     Curt.     The  original  specimens  of  this  species 

were  taken  by  a  Mr.  Farr,  who  collected  in 
Norfolk  about  thirty  years  ago.  He  went  to 
London  about  1844,  and  afterwards  died  ;  it  is 
therefore  impossible  now  to  ascertain  the  exact 
locality  of  his  specimens,  but  they  appear  to 
have  been  taken  either  near  Yarmouth  or 
Lowestoft.  Probably  the  species  is  to  be 
found  on  the  sands  of  the  Norfolk  and  Suffolk 
coast 
luTHYiA  carnella.     Linn.     Homing ;  a  single  specimen  taken  by 

Mr.  Eedle,  and  now  in   Lord    Walsingham's 
collection. 
Myelophila  cribrella.     Hub.  ■  Merton,  Thetford,  Brandon ;  very 

local.     The    larva  feeding    in    old   stems    of 
Carduus  lanceolatiu  and  Onopordum  acanthium, 
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HoMCEOBOMA  NiMBELLA.    Dup.     Abundant  among  Jaaione  montana 

on  the  Denes  at  Yarmouth. 

„       8ENECI0NIS.     Vaughan.     ^Norw^ich ;  apparently  scarce. 

yy       NEBULSLLA.     Hub.     Norwich,   Merton,  Brandon,    Hom- 
ing ;  among  Carduus  ntUans  ;  very  locaL 

„       ELUVIBLLA.     Gn.     Merton,  Brandon  ;  very  locaL 
Nycteqretes  achatinella.     Hub.     Not  scarce  on  the  Denes  near 

Yarmouth,  but  exceedingly  local,  and  until  last 
summer  supposed  to  be  excessively  rare.  I 
have  seen  a  specimen  from  the  coast  of  Suffolk, 
and  think  it  probable  that  the  species  will  be 
found  in  suitable  localities  all  along  the  coast 
of  the  Eastern  counties.  Elsewhere  it  seems 
only  to  have  been  found  at  Folkestone  in  this 
country. 
Ephestia  elutella.     Hiib.     Norwich  ;  very  abundant  in  grocers' 

warehouses,  where  its  larva  feeds  on  currants, 
figs,  &c.  Probably  in  similar  situations  every- 
where. 

„        FiOELLA.     DougL     Norwich ;    in   com   and    seed   ware- 
houses among  oilcake,  &c. 

„       SBMIRUFA.     Haw.     I  took  a  specimen,  which  is  supposed 

to  be  of  the  species  intended  by  Haworth,  at 
Norwich,  but  am  not  satisfied  about  it. 

„       PiNGUis.     Haw.     Norwich,  Cawston,  on  ash  trunks  ;  not 

common. 

„  ARTBMESiELLA.  Steph.  Norwlch ;  rare. 
Cbyptoblabes  bistriga.  Haw.  Horning;  rare.  Two  speci- 
mens taken  here  by  Mr.  Eedle,  are  in  Lord 
Walsingham's  collection.  They  seem  to  be 
larger  than  those  taken  in  the  south  of  Eng- 
land. It  is  also  recorded  in  Norfolk  by 
Haworth.  (Lep.  Brit.  496.) 
Plodia  intbrpunctblla.     Hiib.      Norwich ;    abundant   in     com 

and  seed  warehouses,  where  the  larva  feeds  on 
the  grain,  &c.,  showing  a  special  partiality  for 
malt  and  locust  beans. 
Phtois  oarbonabiblla.     Fisch.     Near  Norwich,  on  heaths  ;  not 

common. 
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Phycis  abietblla.    W.V.      Norwich,    Merton,     Cawston,     and 

doubtless  Brandon,  as  it  is  more  common  there 
on  the  Suffolk  side  of  the  river  than  I  ever  saw 
it  elsewhere.     Usually  a  rare  species. 
„   BOBORELLA.     W.V.      Norwich,    Merton,    Horsford ;     not 

common. 
Pbmpblia  palumbella.     W.V.     Norwich,  Horsford,  St.   Faith's, 

Cawston  ;  probably  on  all  heaths. 
EHODOPiLfiA  FORMOSA.     Haw.     Norwich,  Cawston ;  scarce. 

„       ooNSOGiELLA.     Hub.     Norwich,  Merton,   Cawston ;   not 

common. 
„       ADVBNKLLA.     Zinck.     Norwich,  Cawston ;  not  common. 
„       MARMOREA.     Haw.     Norwich ;  scarce. 
„       suAVELLA.    Zinck.     Norwich,  Cawston,  Horsford ;  scarce. 
Ongooera  ahenella.     W.V.     Merton,  Brandon;  scarce. 
Aphomia  sociella.     Linn.     Generally  common. 

„       ANELLA.      W.V.      Yarmouth.       A  specimen  from  this 

locality  has  been  seen  by  Mr.  F.  Bond. 
Galleria  cereana.     Linn.     Norwich,  Thetford,  Wootton ;  scarce. 

Recorded  in  Norfolk  by  Stephens. 
Meuphoba  alyeariella.    Gn.    Thetford.    The  Eev.  H.  Williams 

tells  me  that  this  species  is  very  destructive  to 
the  bee-hives  in  his  neighbourhood. 

TORTRIOES. 

Halias  PRA8INANA.     Linn.     Norwich,  Merton,  Ketteringham,  St. 

Faith's,  Horsford,  Homing ;  not  scarce. 
„       QUEROANA.     W.V.     Merton,  Horsford ;  scarce. 
„       OHLOBANA.      Linn.      Ranworth,  Horning,  Barton  Turf  ; 

probably  in  all  the  fens.     Recorded  at  Norwich 
by  Curtis  and  Stephens. 
Sabrothripa  rev  ay  ana.     W.V.      Merton,    Cawston,    Horsford; 

scarce. 
ToRTRix  PYRASTRANA.     Hub.     (poDANA,  Scop.)      Commou  every- 
where.    Recorded  by  Paget  under  the  names 
of  fidvana  and  oporana, 
„       XYLOSTBANA.     Linn.     Common  everywhere. 
„       80RBIANA.     Hiib.     Norwich,  Merton,  Cawston. 

b2 
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ToRTRix  R08ANA.     Linn.     Abundant  everywhere. 

„       ciNNAMOMEANA.     Tr.     Eoston,  Cawston ;  scarce. 

„       HEPARAN  A.     W.V.     Common  everywhere. 

„       RiBEANA.     Hub.     Abundant  evtJrywhere. 

„       coRTLANA.       Hub.       Norwich,    Merton,    Cawston,    St 

Faith's,  Horning. 
„       UNIFA8C1ANA.     Dup.     Abundant  everywhere. 
„       cosTANA.      W.V.     Norwich,  Aldeby,  Merton,  Brandon, 

Barton,  Ranworth ;  probably  in  all  the  fens ; 

very  common. 
„       viBURNANA.     W.V.     St.  Faith's,  on  boggy  heaths. 
„       ICTERAKA.     Frbl.     Aldeby,  Merton,  Cromer;  locaL 
„       viRiDANA.     Linn.     Abundant  everywhere. 
„       MiNiSTRANA.     Linn.     Norwich,     Merton,    Mintlyn,     St 

Faith's ;  not  very  common. 
„       ADJDNCTANA.     Tr.     (poRSTERANA,  Dup.)     Norwich,  Mor- 

ton,  Barton  ;  probably  everywhere. 
DiOHBLiA  GROTiANA.    Fab.    Homing;  taken  by  Mr.  Eedle.    Doubt- 
less at  Brandon,  as  it  is  not  uncommon  on  the 

Su£folk  side  of  the  river. 
Leptogramma  literana.     Linn.     Merton,  Cawston;  scarce. 
Peronea  8PON8ANA.      Fab.     (favillaceana.    Hub.)        Norwich, 

Merton ;  among  beech. 
„        MiXTANA.     Hub.     Merton,  Horsford  ;  on  heaths. 
„        8GHALLERIANA.      Linn.      Merton,      Cawston,     Wootton, 

St  Faith's,  Ranworth ;  in  fens  among  sallow. 
„       COMPARANA.      Hllb.      Ketteringliam,     Eanworth;      not 

common. 

„  COMABIANA.        Zell.        (PROTEANA,       H.S.,      POTENTILLANA, 

Cooke.)       Merton,     St     Faith's,    Ranworth ; 

among    Gomarum  jxi/w«<re,   in   the  fens    and 

marshes. 
„       VARiEGANA.     W.V.     Common  everywhere. 
„       CRIST  AN  A.     W.V.     Cawston ;    recorded    in   Norfolk    by 

Stephens  and  Wood. 
„       HA8TIANA.     Linn.      Norwich,    Merton,     Cawston,      St 

Faith's,  Ranworth ;  rather  common,  its  larva 

feeding  in  rolled  leaves  of  different  species  of 

salix. 
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Peronea  februgana.     W.y.     Norwich,  Merton ;    not   common. 

Recorded  by  Uaworth. 
„       TRISTAN  A.     Hub.     (logiana,  W.V.)     Eanworth. 
,,       aspersana.      Hiib.      Norwich,     Sarlingham,     Merton, 

Cawston ;  probably  in  all  the  fens ;  the  larva 

feeding  on  Spiroia  ulmaria, 
„       shepherdana.     Steph.     Norwich,  Surlingham,    Merton, 

Eanworth,  Horning  ;  probably  in  all  the  fens  ; 

its  larva  feeding  in  tops  of  Spircea  vlmaria^ 

rather  later  than  that  of  aspersana, 
Teras  caudana.     Yah.     Merton,  Cawston,   Homing,  Eanworth; 

common  in  the  fens. 
„        GONTAMiNANA.       Hiib.      Abundant    everywhere    among 

Hawthorn,     Recorded    by    Paget    under   the 

name  of  ciliuiui. 
DicTYOPTERYX  LCEFLiNGiANA.     Linn.  Norwich,  Merton;  common. 
„       HOLMiANA.      Linn.       Generally    common   in    hawthorn 

hedges. 
„       BBROMAXNiANA.      Linu.      Common    everywhere    among 

rose  bushes. 
„       FOBSKALEANA.     Linu.     Norwich,  Merton,  Cawston,  Bar- 
ton Bendish ;  common  among  maple. 
Arqyrotoza  oonwayana.     Fab.    Norwich,  Merton,  Cawston,  Cos- 

tessey ;   probably  everywhere. 
Ptycholoma  legheana.     Linn.     Merton. 
DiTDLA  SEMI  p  ASCI  ana.    Haw.    Mertou,  Eauworth,  Homing;  amoug 

sallow ;  not  common 
Penthina  pigana.     FrbL      (cortigana,  Hiib.)    Merton,  Wootton, 

Cawston,  Costessey,  Horning ;  not  common. 
„       betuLl£Tana.     Haw.      Norwich,     Merton,     Lynn,     St 

Faith's,  Eanworth  ;  among  birch. 
„       PRiELONGANA.     On.     Mertou ;  scarce. 
„       PBUNiANA.     Hub.     Common  everywhere. 
„       OGHROLKUGANA.     Hiib.     Norwich,    Ketteringham,    Caw- 

stoQy  Homing ;  scarce. 
„       GYI908BANA.     D.L.     (vARiBGANA,  Hiib.)     Common  every- 
where. 
„       MARGIN  ANA.     Haw.     Mertou,    Cawston,    Eanworth,   St. 

Faith's  ;  common  in  heaths  and  fens. 
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Pbnthina  carbonana.  DbL  (puligana,  Hiib.)  Recorded  as  occur- 
ring in  Norfolk  by  Haworth,  Curtis,  Stephens, 
and  Wood,  but  I  know  of  no  recent  captures. 
It  occurs  in  the  Cambridge  fens. 
Antithesia  salicblla.     Linn.     Merton  ;  scarce. 
Spilonota  ooellana.      W.V.      Norwich,     Merton,    Eackheath ; 

probably  common  everywhere. 
„       LARioiANA.     Zell.     Norwich,  doubtless  also  at  Brandon, 

where  it  occurs  freely  on  the  Suffolk  side   of 
tbe  river. 
„       ACERiANA.       Mann.       Norwich,      Yarmouth;      among 

poplars. 
„       DBALBANA.     Frol.     Norwich,  Eackheath,  Merton ;    pro- 
bably everywhere  in  woods. 
„       NfiGLECTANA.     Dup.     Norwich ;  among  poplar. 
„       AMJENANA.     Dup.     (iNOARNATANA,  HUb.)     Merton ;  rare. 
„       8UFPU8ANA.     KoUar.      (trimaculana,  Haw.)     Norwich, 

Merton,  Lynn ;  common  among  hawthorn. 
„        ROSiECOLANA.     Dbl.     Norwich,   Cawston;  among   roses^ 

generally  in  gardens. 
„       ROBORANA.     W.V.      (oYNOSBANA,  Fab.)      Norwich,  Mer- 
ton, Cawston ;  probably  common  everywhere. 
Pardia  tripunctana.       W.V.       Norwich,    Yarmouth,    Merton, 

Gay  wood ;  probably  everywhere. 
Aspis  UDMANNiANA.     Linn.     Norwich,  Merton,  Cawston,   Woot- 

ton ;  among  bmmble. 
Siberia  aohatana.     W.V.      Recorded  in  Norfolk  by  StephenB, 

under    the  name  of   marmorana.     Probably 
correctly,  as  it  is  found  among  hawthorn  and 
sloe  in  the  London  district. 
Sbricoris  bifasciana.     Haw.     Norwich ;  among  fir ;  scarce. 

„       FUUG.vNA.     Haw.     Recorded  in  Norfolk  by  Stephens, 

but  possibly  in  error  for  Penthina  fuligana^  or 
for  Serieoris  cespii^na.  This  species  is  said  to 
be  found  among  Fleabane  (Pulicaria  dysen- 
tericay)  and  may  probably  yet  be  found  in 
North  Norfolk. 
„       doubledatana.       Barrett.       Ran  worth.    Homing;    not 

scarce.       Discovered    in  these  fens  two  years 
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ago,  and  not  known  to  occur  elsewhere  in  the 
united  kingdom. 
Sericoris  OESPiTANA.     Hub.   Yarmouth,  Merton,  and  doubtless  at 

Brandon,  where  it  is  common  on  the  Suffolk 
side  of  the  river.  Wood's  figure  of  fidigana 
which  he  records  in  Norfolk  seems  to  represent 
this  species. 

„        OONCHANA.     Hub.     Norwich,  Surlingham,  Merton,  Ean- 

worth  j  common  in  marshes. 

„       LACUNANA.     W.V.     Abundant  everywhere.      A  curious 

variety — smoky  black  with  lustrous  lines — is 
found  in  the  fens  and  marshes,  and  has  been 
mistaken  for  herhana,  Gn.,  and  a  small  variety 
has  also  been  taken  for  ruresfrana,  Dup. 

„        URTiOANA.     Hub.     Norwich,    Plumstead,   Merton ;  pro- 
bably everywhere. 

„       MiCANA.       Hub.        Merton,    Homing,    Ranworth;    in 

marshes.      Recorded  in  Norfolk  by  Haworth 
under  the  name  of  pinetana,  and  by  Stephens 
under  that  of  hawoHhana, 
MizoDiA  RATZBUROHiANA.     Sax.     Mertou ;  among  fir. 

EuOHROlfIA   M YOINDANA.      W.V.       (PLAMMEANA,  Frol.)     CaWStOU  (1) 

Recorded  in  Norfolk  under  the  name  of  falvi- 
ptinctana,  by  Haworth,  Stephens,  and  Wood. 

„        PURPURANA.      Haw.      Cawston(1)      Recorded    also    by 

Stephens  and  Wood,  but  I  have  had  no  oppor- 
tunity of  identifying  either  this  or  the  last  species. 
ORTHOTiENiA  ANTiQUANA.       Hub.       Cawston  (?)       Recorded    by 

Stephens  and  Wood,  and  also  by  Haworth 
under  the  name  of  quadrimaculana.  This  also 
I  have  not  seen. 

„        BTRiANA.     W.V.     Norwich,  Yarmouth ;  common. 

„       ERiOBTANA.     Bent     Near  Norwich ;  scarce. 
Eriopsela  fractif  ASCI  ana.     Haw.      Merton ;    probably  also  at 

Brandon,  where  it  has  occurred  on  the  Suffolk 
side.  This  is  one  of  the  chalk  insects  which 
seems  to  be  either  struggling  to  obtain  a  footing 
in  this  district  or  else  dying  out.  It  abounds 
in  the  chalk  downs  of  the  South  of  England. 


56 

Phtheochboa  ruoobana.      Hub.      Norwich,    Merton ;      among 

Bryonia  dioica. 
Cnephasia  lepidana.     Curt     St.  Faith's ;  on  heaths. 

„       MUBGULANA.     HtLb.     NoFwich,  Mcrton;   probably  every- 
where. 
SciAPHiLA  NUBiLANA.     HUb.     Norwich ;  among  hawthorn. 

„       8UBJECTANA.     Gu.     Norwich,  Merton ;  doubtless  common 

everjrwhere. 
„       viRQAUREANA.     Tr.      Norwich,  Merton;  probably  every- 
where. 
„       ALTERNANA.     W.V.     NoFwich ;  not  common. 
„       HYBRiDANA.     Hiib.     Norwich,  Merton,   Wootton ;  prob- 
ably everywhere. 
Sphaleroptera  ICTERICANA.       Haw.      (long  AN  A,    Haw.)       Yar- 
mouth ;  common  on  the  Denes. 
Clepsis  rusticana.     Tr.     Merton,  Homing,  Eanworth ;  common 

in  the  fens. 
Bactra  lanceolana.     Hub.   Norwich,  Aldeby,  Merton,  Cawston ; 

doubtless  everywhere  among  rushes. 
Phoxopteryx  8ICULANA.     HUb.    Cawston,  Eanworth;  uncommon. 
„       UNGUiCANA.     Linn.     Merton,  St.  Faith's ;  scarce. 
„       BiARCUANA.     Steph.      Mcrton,     Lynn,    Wootton,    Ran- 

worth ;   scarce. 

„  INORNATANA.         H.S.        (SUBARCUANA,      Wilk.)         Mcrton, 

Eanworth;    scarce,    and    very    local    in    the 

fens. 
„       PALUDANA.     Barrett.     Eanworth,   Homing ;    very  local, 

but  not  rare.     Only  recognised  as  a.  distinct 

species  about  two   years  ago,  and  apparently 

confined  to  the  fens. 
„       LUNDANA.     Fab.     Generally  common. 
„       DBRA8ANA.     HUb.     Merton ;  scarce. 
„       DiMiNDTANA.     Haw.     Mertou,  Eanworth ;  scarce. 
„       mitterbagheriana.    W.V.  Merton,  Cawston,  St.  Faith's  ; 

not  very  common. 
Graphouta  paykulliana.     Fab.      (ramella,  Linn.)     Norwich, 

Merton,  Cawston  ;  among  birch. 
„       nisella.     Linn,      (nisana,   D.L.)      Merton,  Eanworth; 

among  sallow ;  local 
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Gbafholita  nigbomaculana.     Haw.     Norwich,  Cawston ;  among 

ragwort ;  not  common. 
„       CAMPOLiLiANA.      W.V.      Mcrton,    St.    Faith's;    among 

sallow. 
„       MiNUTANA.     Hiib.     Yarmouth ;  on  poplar. 
„       TRiHAOULANA.     Don.     Common  everywhere  among  elm. 
„       PENKLERiANA.     W.V.     Common  among  alder. 
„       OBTUSANA.     Haw.     Merton,  Foxley ;  scarce. 
„       N^VANA.    Hiib.    Norwich,  Merton,  St.  Faith's,  Homing ; 

probably  everywhere  among  holly. 
PniiiEODBS  TETRAQUBTRANA.     Haw.      Merton,    St.    Faith's,   Ean- 

worth ;  probably  everywhere  in  woods. 
„       IMMUNDANA.     Fisch.     Norwich,     Merton,    St.    Faith's, 

Ranworth ;  among  alder  ;  occasionally  common. 
„       CRENANA.     Hub.     I   have  seen  a  specimen  which   was 

said  to  have  been  taken  near  Nor^fich.     It  is, 

however,  usually  a  northern  species,  and  this 

may  be  a  mistake. 
Hypermecia  cruciana.      Linn,      (augustana,     D.L.)      Merton, 

Cawston,  Eanworth ;  common  among  sallow  in 

the  fens. 
Batodbs  AUGUsnoBANA.     Haw.     Norwich,  Merton ;  common. 
PiBDiscA  BiLUNANA.     Haw.      Norwlch,    Merton,    Cawston,   Cos- 

tessey;  among  birch. 
„       OPPRESSANA.      Tr.      Norwich,     Ranworth;    on    poplar 

trunks ;  rare. 
„       coRTiCANA.     W.V.     Common  everywhere  among  oaks. 
„        PROFDNDANA.      W.V.      Mcrton,    Ketteringham,    Eack- 

heath,  St.  Faith's ;  among  oaks.     Recorded  in 

Norfolk  by    Haworth,  and  apparently,  under 

the  name  of  sylvana,  by  Wood. 
„       occuLTANA.     DougL     Norwich ;  among  young  firs. 
„       soLANDRiANA.     Linn.     Norwich,  Merton,  Ketteringham, 

Cawston ;  probably  everywhere. 
„       8EMIFU80ANA.      Haw.     Ranworth,     Horning;     common 

among  sallows. 
„       SORDIDANA.     Hiib.     Norwich,  St.  Faith's,  Cawston,  Ran- 
worth >  common  among  alder. 
Halonota  Bill agulana.     Don.     Merton,  Cawston ;  not  common. 


Hau>KOTa  oiKfllANL  Zell  Nonrich,  Herton,  Cawston,  WoottoD, 
BanwoTtb.  Jn  the  fens  a  singular  variety,  or 
possibly  a  distinct  species,  is  fontid  with 
atraighter  and  narrower  fore  wings  than  usuaL 

„  ppLuoiANA,  Haw.  (scuTOHNA,  D.L.)  Norwich,  Mor- 
ton, Cayrston  ;  not  common. 

„  P<EiiEAHA.  Linn.  Norwich,  Merton,  Horning;  among 
mi^wort  {Artemetia  vulgaris.)  Becorded  also 
by  Haworth. 

„        HiGRicoSTAMA.     Haw.     Merton,  Ringland ;  scarce. 

„  TRiGBMiNANA.  Stepb.  Norwich,  Merton,  Cawston,  St. 
Faitb'a ;  abundant  among  ragwort. 

„       TETRAOOHANA.     Steph.     Ketteiinghoni ;  scarce. 

„  ooBTiFtTNOTANA.  Haw.  Recorded  in  Norfolk  by  Hawortii 
and  Stephena,  but  no  snob  specimeuB  seem  to 
be  now  in  exist«nce ;  indeed,  I  know  of  but 
one  British  example  which  agrees  with  Haworth's 
description,  and  considerable  mystery  hanga 
over  the  species. 

„  KPHI7F&NA.  Hiib.  (poPULANA,  Fab.)  Banworth ;  among 
sallow. 
Olindia  uucaka.  Hiib.  Brooke,  Merton;  not  common.  Re- 
corded by  Stephens  under  the  name  of  hastiana. 
Sekabia  spiniana.  Fiacb.  Norwich,  Merton,  St.  Faith's,  Ban- 
worth  ;  sometimes  common  flying  over  hair- 
thom  hedges. 

„       JANTHiNANA.     T>up.     NoFwich,  Homing ;  local. 

„        RUFiLLANA.    Zell.    NoFwich,  Merton ;  among  wild  carrot, 

„        wasBRAHA.    W.V.    Norwich,  Yarmouth,  Homing,  Caws- 
ton ;  probably  everywhere  among  fruit  trees. 
Cocorx  STROBILBLLA.     LiuQ.     Merton  ;  among  spruce  fir. 

„  AROTBANA.  Hiib.  Korwich,  Merton,  Cawston,  Rack- 
heath  ;  among  oaks. 

„  HTRCiNiANA.  Uslar.  (tsdblla,  Linn.)  Norwich,  Mer- 
ton, Horstead ;  doubtless  abundant  everywhere 
among  spruce  tir. 

„  DiBTiNUTANA.  Beut.  Taken  by  Lord  Walaingham,  at 
Merton.  An  extremely  scarce  species,  and 
only  found  in  one  or  two  other  localities. 
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CoooTX  NANANA.  Tt.  Nopwich,  Merton  ;  among  spruce  fir. 
Hbubimbnb  fimbrtana.  Steph.  Wootton,  Cawston ;  scarce. 
Rbtinia  buoliana.     W.V.     Norwich,  Merton,  Brandon,  Cawston, 

St.  Faith's ;  probably  eveiywhei-e  among  Scotch 
fir  {Pinus  sylvestris.) 
„        PiNicx)LANA.     Dbl.     Merton,   Cawston.      Curtis,  in   his 

"  British  Entomology,**  says,    "  Bred   by   Mr. 
Wigham,  of  Norwich,  from  shoots  of  Scotch 
fir."     I  think,  however,  that  he  has  mistaken 
"buoliana  for  this  species. 
„       TURiONANA.     Linn.     Norwich,  Merton ;  scarce. 
„       PINIVORANA.     Zell.     Norwich,  Merton,  St.  Faith's;  not 

uncommon  among  Scotch  fir. 
Cabpooapba  bplendana.     Hub.     Norwich,  Brooke,  Merton,  Eack- 

heath.  Ban  worth ;  among  oak. 
„       POMONBLLA.     Linn.     Everywhere  among  apple  trees,  its 

larva  feeding  in  the  apples. 
Opadia  punebrana.     Tr.     Norwich ;  probably  everywhere  among 

plums,  in  which  the  larva  feeds,  although  the 
moth  is  very  rarely  seen. 
Endopiba  niqricana.     Fab.     (nebritana,  D.L.)      Norwich,  Mer- 
ton ;  doubtless  everywhere,  it3  larva  feeding  in 
green  peas. 
[SnoMONOTA  DORSANA.    Fab.]    Eecorded  in  Norfolk  by  Stephens, 

but  probably  in  error,  as  it  is  a  northern  species. 
„       CONIFERANA.     Hatze.     Near  Norwich ;  not  common. 
„       PERLEPiDANA.     Haw.     Merton,  Cawston ;  not  common. 
„       INTBRNANA.      Gn.      Norwich,    Merton :    among    furze, 

{Ulex  europceuSy)  very  local. 
„        COMPOBANA.     Fab.     Norwich,  Merton,  Ban  worth ;  among 

clover  and  trefoils. 
„       BEOiANA.      Zell.      Norwich,    Merton,    Holt,    Cawston; 

among  sycamore.     Eecorded  by  Stephens  and 
Wood. 

„  ROSETICOLANA.         ZelL        (OBRMARANA,      D.L.)       Norwich, 

Eingland,  St.  Faith's  ;  among  wild  rose. 
DiORORAMPHA  POLiTANA.      W.V.      Nor\vich,    Seething,   Merton, 

Cringleford,  St.  Faith's ;  locally  abundant. 
„       SEQUANA.     Hub.     Norwich,  Merton ;  very  local. 
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DiCRORAMPHA  PETiVERELLA.     Linn.     Abundant  everywhere. 

„       PLUMBANA.       Scop.        NoFwich,     Ringland ;      probably 

abundant  everywhere. 
„       PLUMBAOANA.    Tr.    Merton,  Brandon ;  local,  but  common. 
„       BiMPLiciANA.      Haw.       Norwich,    Merton,   St.    Faith's ; 

common  among  Artemesia  vulgarU. 
„       coNSORTANA.     Steph.     Mertou ;  scarce. 
Ptrooes  rhboiella.      Linn.      Norwich,    Merton ;  among    haw- 
thorn. 
Catoptria  albersana.     Hub.     Merton ;  not  common. 

„       ULIOETANA.     llaw.     Abundant  everywhere  among  furze. 
„       JULUNA.      Curt.      Norwich,  Merton,  Cawston,  Homing ; 

among  oaks,  not  common. 
„       MiCROORAMMANA.     Gn.     Yarmouth  Denes  ;  rare. 
„       HYPERicANA.      HUb.      Norwich,    Merton,    St    Faith's, 

Ban  worth;  probably  every  where  among  Hyperi- 
ctim, 
„       CAN  A.     Haw.      (scoPOUANA,   D.L.)     Norwich,   Merton, 

Brandon  ;  common  among  thistles. 
„       scoPOLiANA.     Haw.     (houenwarthiana,  D.L.)  Norwich, 

Merton ;  among  Centaurea  nigra. 
„       FULVANA.     Steph.     Norwich ;  among  Centauren  scabiosa. 

Doubtless  also  at  Brandon,  where  it  abounds 
on  the  Suffolk  side.      Probably  in  other  locali- 
ties, but  overlooked. 
„        KZPALLIDANA.     Haw.     Norwich,  Yarmouth ;  rare. 
„       ciTRANA.     Hiib.     Norwich,  Merton,  Brandon ;  very  locaL 

Usually  a  coast  species. 
Trycheris  median  a.     W.V.     (aurana.  Fab.)     Taken  at  Horning 

by  Mr.  Eedle. 
Choreutes  8CINTTLLULANA.     HUb.     Norwich,  Merton  ;  scarce. 
Xtlopoda  FABRioiANA.     Linn.     Abundant  everywhere. 

„       PARiANA.     Linn.     Cawston  (?)     One  specimen  indoors  at 

Norwich,  but  I  suspect  that  it  emerged  from 
among  leaves  brought  from  Surrey. 
LoBEsiA  reliquana.     HUb.     (PERMixTANA,  Hiib.  Steph.)  Merton, 

St.  Faith's  ;  not  common. 
EuPCEOiUA  NANA.      Haw.      Mcrtou,    Costessey,    Horsford;    not 

very  common. 


EcFOBCiUA  AUH^APnASA.     «!"-:•: £r.      zAULiiASji.  Z-rll.)    Yarmonth 

„       ATHiCA?:TAyA-      .S:r::':i-      yonrioK  MerM'n.  Brandon.  St. 

„       iiAcri/-«iAyA.     Ha-*.     Ninricb;  s-iaLpct. 

„       AXcrsiAyA-     H-l-.     ^cetemana.  Frol.;   Coninion  every- 

„       UDAXA.     Oe-      Men.:L.    HoniL^.  Eanwoitb :  scarce  in 

„        GETEBiAXA.     ILS,    Briiii'iAll,  R&nw«>rth  ;  rather  common 

„       soTTLANA.      ZelL      M^ri'ja.  liaiiwonh.  Homing ;  in  the 

„       bupioola.     C-m.     Menon;  scarce. 

„        degbetana.     Mc.  I-.     Xvrwich,  Merton.  Brandon.     This 

lovelr  h^fm'zs  was  discovered  in  Norfolk  bv 
\jjTi\  Wal'^injham.  and  named  after  him  by 
Mr.  Mc.  La/'hlan.  in  1868.  A  notice  of  it 
may  be  found  in  the  '^  Entomologist's  Annual/' 
for  ItOl^.  p.  91.  It  has  since  been  taken  rather 
freelv  at  Norwich. 

„       ciLiELLA.      Hub.       (RcnciLiAXA.    D.L )       Mcrton,   St 

Faith's.  All  the  specimens  which  are  found 
at  St.  Faith's  bo^xs.  are  much  more  irrorated 
with  dark  scales  than  is  the  usual  form  of  the 
insect,  and  are  also  generally  of  ver}*  small  size. 
It  is  pjssible  that  they  may  belong  to  a  dis- 
tinct species,  not  yet  charactorired. 

„       ANTHEMIDANA.       Curt.       Xorwich,    Merton,    Brandon ; 

among  Engrron  acre. 
Xakthosetia  zcegan'a.     Linn.     Of  general  occurrence. 

„        uamana.     Linn.     Common  everywhere. 
Chbosis  TE88ERANA.     W.V.      Yarmouth,  Merton,  Brandon,  King- 
land  ;  common,  but  very  local. 
ABOTROLEnA  BAUMANXTASA.     W.V.     Siiid  to  liavo  been  taken  at 

Ketteringham. 

„       SUB-BAUMANNIANA.      Wilk.      Norwicli,    Mcrtou  :     ver)* 

local,  but  sometimes  common  in  chalk 
pitfl. 
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Abotrolbpia  badiana.    Hub.    Merton,  and  probably  Brandon^  as  it 

occurs  there  on  the  Suffolk  side ;  not  common. 
„       CNiOANA.     DbL     Cawston,  Banworth ;  scarce. 
CooHTLis  SMEATUMANNiANA.     Fab.     Merton,  Cawston ;  scarce. 
„       STBAMiNEA.      Haw.     Norwich,    Merton,    Cawaton,    St. 

Faith's,  Banworth ;  common  in  chalky  places. 
Aphslia  pratana.     Hub.      (osseana,    Scop.)      Homing;    locaL 

Recorded  in   Norfolk    by    Haworth,    and    at 

Thetford  Warren,  by  Curtis. 
ToBTRiooDBS  HTBMANA.     Hub.     Merton ;  in  oak  woods. 

TiNBINA. 

Lemxatophila  phryoanella.      Hiib.      Norwich,    Merton,     Hor- 

stead ;  common. 

DiURNEA  FAGELLA.     W.V.     Norwich,  Mcrton,  Sparham  ;    doubt- 
less common  everywhere. 

Epioraphia  bteinkellneriana.     W.V.     Norwich  ;  not  common. 

Taleporia  pseudo-bombycella.     Ochs.     Merton,  Eackheath,  near 

Norwich ;  probably  in  all  oak  woods. 

Psyche  bbtulina.     Zell.  (?)  Banworth,  Homing. 

„       BOBORicoLELLA.      Br.     McrtoB ;    probably     everywhere. 

The  species  of  this  group  are  so  exceedingly 
obscure  aud  difficult  of  identification,  that  I 
am  uncertain  whether  we  have  any  more  in  the 
county,  and  even  whether  these  are  correctly 
named. 

SoLENOBiA  TRiQUETRBLLA.  Uub.  Brandon ;  the  larvae  (in  trian- 
gular cases)  are  abundant  on  old  palings,  but 
all  the  specimens  reared  have  been  apterous 
females. 

Xysmatodcma  melanella.     Haw.     Merton ;  loca\ 

OOHSENHEIMERIA   BIRDELLA.      Curt.      Merton. 

„       BisoNTELLA.     Licnig.     Merton ;  scarce. 

SCARDIA   CARPINETELLA.        Gn.         (PARASITELLA,    HUb.  1)        Merton, 

Brandon,  Homing ;  among  firs. 
„       GRANELLA.     Linn.     Norwich,  Merton,  Wootton ;   abun- 
dant in  granaries,  its  larva  feeding  in  the  grain 
and  sometimes  doing  much  mischief. 
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SoABDiA  CLOACELLA.     Haw.     KoTwich,  Merton,   Wootton;  prob- 
ably common  everywhere. 

„       RDRICJOLELLA.      Stn.     Norwich,    St.    Faith's,    Wootton, 

Eanworth ;  not  scarce. 

„       ABGELLA.     Fab.     Norwich,    Merton,    St.    Faith's    Ean- 
worth ;  rather  common. 
Tinea  ucella.     Hiib.     Brandon ;  a  very  scarce  and  local  species, 

found  where  the  fields  are  manured  with  furrier's 
refuse. 

„       ferbuqinella.     Hiib.    Norwich,  Brandon  ;  not  common. 

„       RUSTiCELLA     HUb.     Norwich,  Merton ;  common. 

„       TAPETZELLA.       Linn.      Norwich,     Merton,    Yarmouth; 

doubtless  everywhere.  A  complete  pest  in 
warehouses  and  dwellings,  its  larva  devouring 
the  hair  stuffing  of  saddles,  chairs,  and  sofas, 
and  carpets,  furs,  and  articles  of  wool  and  hair 
generally. 

„       M  iSELLA.     Zell.     Norwich ;  very  local. 

„       PELLioNELLA.     Linn.     Everywhere  in  houses;  its  larva 

feeding  in  woollen  cloth  and  furs. 

„       PUSCiPUNCTELLA.     Haw.     Norwich,  Lynn ;  common. 

„       PALLBSCENIELLA.     Stn.     Norwich ;  in  warchouscs. 

„       GANOMELLA.      Tr.      Norwich,    Merton,    Wootton,    Ean- 
worth ;  common  in  woods. 

„       BiSELLiELLA.     Humm.     Norwich,  Merton ;  abundant.    A 

most  destructive  species,  its  larva  feeding  on 
hair,  fur,  and  feathers,  and  having  a  decided 
taste  for  preserved  birds  and  animals  in 
museums. 

„       SBMiFULVELLA.     Haw.     Norwich,  Merton ;  not  common. 
Lampronia  quadripuncta.     Fab.     Norwich ;  scarce. 

„        LUZBLLA.     Hiib.     Merton ;  not  common. 

„       PR£LATELLA.    W.V.    Mertou,  Brooke,  Eanworth  ;  among 

wild  strawberry. 

„       RUBiELLA.     Bjerk.     Merton,  Eanworth ;  not  common. 
Incurvaria   masculella.      W.V.     Norwich,   Merton;    probably 

everywhere  about  hawthorn. 
MiCROPTBRTX  calthella.     Linn.     Merton. 

„       ABUNOELLA.     Scop.     Brookc  woods ;  rather  common. 
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MicROPTBRix  BBPPKLH.      Fab.     Korwich,  Merton  ;  on  flowera 
Veronica  chameedryt. 
„        UAHBUETELLA.     Zell.     Merton,  Ranworth;  scarce. 
„       TRUNBERGELLA.     Fab,     Mertoa 
„        PDRPURBLLA.     Stcjih.     Merton ;  among  birch. 
„       SB  xiPDBPD  BELLA.     Stoph.     Uertou ;  among  birch. 
„        UNiHACULELLA.     Zell.     Merton ;  among  birch. 
„        hPaHhamella.     Dobc.     Merton ;  among  birch. 
„        auBPDRPU BELLA.     Ilaw.     Norwich,  Merton,  St  Faith' 
abundant  among  oaks. 
Nehophora  8WAJIII1CRDAIIBLLA.     LuiQ.    Korwich,  Merton. 

„        scuwARZiELLA.       Zell.      Norwich,    Merton,     Castleacn 

abundant. 
„        METAXBLLA.     Hiib.     Norwich,  Merton,  Itanworth ;    coi 
mon  among  alder  in  the  fena. 
Adbla  Pibolella.       W.V.      Norwich,    Merton;    on    flovers    i 
Veronica  rhumardri/t. 
„        Pb-oeerella.    Linn.     Merton,  Brooke;  common  in  voodi 
,,       viRiDBLLA.     Linn.     Norwich,  Merton,  Wootton,  Barton 
St  Faith'a;  common  about  oaks. 
Nemotoib  bcabiosblla.     Scop.     Norwich ;  among  Scabioea  co/ret> 
baria,  very  local. 
„        HiNiHELLA.     Zell.     Mcrton,  Banworth ;  not  common. 
SwAMMBRDAUiA  COHPTELLA.     Hiib.     NoTwich,  Merton,   WoottoD 
common  among  blackthorn. 
„       caaiELLA.     Hub.     Norwich,  Merton;  among  blackthon 
„        OBiBBOCAPiTELLA.     Stn.     Norwich ;  among  birch. 
„       PTRBLLA.     Vill.     Norwich,  Merton,  Wootton ;  abundan 
among  hawthorn. 
Yponomedta  plumbblla.     W.V,     Norwich,  Snrlingham,  Morton 
among  Euonymun  eurnjKbiu'. 
„        padblla.     Linn.     Norwich,     Yarmouth,  Martin ;   prob 

ably  abundant  everywhere  among  hawthorn. 
„        OOG.SATELLA.       Htlb.      Norwich,    Siirlingham,     Merton 

Hunstanton;  abundant  among  ^uoDymtw. 
„        ETONKHELLA.    Linn.    SprowBton,  Mert«n  ;  among  Prunu. 
pailm. 
Anebitchia  fukerella.     Fab.     Taken    by    Lord   Walsingbam  al 
Brandon  ;  a  very  local  species. 
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Prats  curtisella.     Don.     Norwich,  Merton ;  among  ash. 
Plutella    xylostella.      Linn.      Norwich,    Merton ;     probably 

abundant  everywhere  among  cruciferous  plants. 
„       PORRECTELLA.     Linn.     Merton ;  local. 
Cbrostoma  sequella.     Linn.     Merton. 

„       viTTELLA.     Linn.     Norwich,  Merton  ;  among  elm. 

„       RADiATELLA.     Don.     Common  everywhere,  recorded    by 

Paget  under  the  name  of  variellua, 
„        cosTELLA.     Fab.     Merton. 
Ypsolophus  sylvellus.      Linn.     Norwich,  Merton,  St.  Faith's ; 

among  oak,  not  common. 
„        ALPELLtJS.     W.V.     Merton ;  among  oak. 
Harpipteryx  scabrella.     Linn.     Norwich,  St.  Faith's;   among 

crab-apple. 
,.        NEMORELLA.     Linn.     Merton ;  among  honeysuckle. 
„        HARPELLA.  W.V.  Generally  common  among  honeysuckle. 
Pteroxia  gaudella.     Linn.     Norwich;   among  Euonymus  euro- 

pceits  ;  scarce. 
ORTHOTiELiA  8PARQANIELLA.      Thunb.      NoTwich,  MertoD,   Hun- 
stanton, Ranworth,  Homing ;  very  common  in 
the  fens  among  Sparganium, 
Enicostoma  lobella.     W.V.     Norwich  ;  among  sloe. 
Phibalocera  quercana.     Fab.      Norwich,  Merton,  Hunstanton; 

among  oak. 
ExBRiBTiA  ALUSELLA.     Stu.     Mr.  Stainton  tells  me  that  he  be- 
lieves that  this  very  local  species  was  taken  on 
the  coast  of  Norfolk  by  the  late  Mr.   Wm. 
Wing.     It  feeds  on  Arieniesia  vvlgaris, 
Depressaria  C08T08A.     Haw.     Norwich,  Merton,  Brandon ;  com- 
mon among  furze. 
„       UTURELLA.     W.V.    Norwich,  Yarmouth,  Merton ;  among 

Centaurea. 
„       UMBELLANA.    Stcph.    Norwich,  Merton,  Wootton  ;  among 

furze. 
„       ASSiMiLELLA.     Tr.     Merton,  Brandon ;  among  broom. 
„       ATOMELLA.     W.V.     Norwich,  Yarmouth,  Merton,  Bran- 
►  don  ;  among  broom. 

„       ARENELLA.     W.V.     Norwich,  Merton ;  common. 
„        PROPiNQUELLA.     Tr.     Norwich,  Merton,  Ranworth. 
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Uefresbaria  BCSPBOPiNQDCfjiA.     Stu.     Norwich,  Merton. 
RHODOCSRELLA.     H.S.     NoTwich,  Merton ;  scarce. 
AUTRtXHBRiANA.     LiDD.     Norvich,  Merton,    Baiivc 

abundant  among  Cnmum  maeulatutn. 
VACoiNELLA.  Hilb.  Norwich,  Merton,  Banworth. 
HTFERiCELLA.  Hub.  Merton ;  among  Hjfpefieum. 
OOKTERMINILLA.  ZelL  Norwich,  SoHingham,  Mei 
Banworth ;  commim  among  Ballows  in  the  : 
ANOELiCELLA.  Hub.  MeTton,  Snrlingham,  Bart  wo 
common  among  Angelica  gyive»tri»  in  the  1 
OCELLANA.  Fab.  MertoD,  Ranworth ;  among  Ballon 
TEATiANA.     Fab.     Merton,  Brandon,  Bamrorbh ;  com 

in  the  fens. 
AFPLANA.     Fab.     Abundant  everywhere. 
ciLiKLLA.     Stu.     Merton,  Banworth. ;  not  conunon. 
ORASULOSELLA.    Stn.    Norwich,  Merton,BrandoD  J  an 

Antkrixus  vulgaris;  very  local. 
ALBEPUN'CTELLA.     Hub.     Norwlcb,  MoTton ;  not  comn 
PULCHBRRIMELLA.      Stn.      Norwich;     among     Bum, 

flexuosum;  scarce. 
wEiRELLA.     Stn.     Norwich,  Merton,  Brandon. 
CHAROPHYLLi.     ZoU.     NoTwich,  Merton ;  common. 
ULTiuELLA.      Stn.      Norwich,  Banworth;    comjnoc 

the  fens. 
BADiKiXA.        Hub.        Norwich,      Yanuonth,      Cron 

recorded  by  Haworth  in  Norfolk. 
HBRACUANA.     Do  Geer.     Norwich,  Yarmouth,  Mer 
Thetford. 
PaORlCOPTBKA  aiBBOSELLA.     Zcll.     Mcrton ;  scarce. 
Gklecuia  cinbrea.     Linn.     Norwich,  Merton  ;  not  common. 
„        RUFEsoBHa.     Haw.     Norwich,  Surlingham,  Merton,  I 

worth  ;  common  in  the  fens. 
„        GERBMiBLLA.      ZelL      Norwich,     Surlingbam,     Mer 

Banworth ;  common  in  the  fens. 
„        vELOC£tXA.     Fisch.    Near  Norwich,  Yannouth  ;  comn 
„        BRiOEtBLLA.      Hilb.      NoFwicb,    Merton,    St    Faitl 

common  on  heaths. 
„       kulimella.     Fi»ch.    Norwich,  Merton ;  common  am 
fnne. 
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Gelvohia  palustrella.     DougL     Banworth,  Homing ;  rare. 

„       BORORCULELLA.     Hub.    Merton,  Eanworth ;  among  sallow. 

,9       KUSOOSELLA.     ZelL     Banworth;  rare. 

„       ALACELLA.     Dup.     Merton ;  very  rare. 

„        DiFFiNis.     Haw.    Yarmouth,  Merton,  Brandon;  common. 

„        TEBBELLA.     W.V.     Abundant  everywhere. 

„       DBSEBTELLA.     Stu.     Yarmouth,  Brandon ;   abundant  on 

coast  sandhills,  and  also  on  the  sands  of  the 
"  Breck  "  district. 

„       ACUMiNATELLA.     Stu.     Norwich,  Mortou  j  not  common. 

„       ARTEMEBiELLA.     Tr.     Merton. 

„       ARUNDiNETELLA.     ZclL     Mertou ;  rare. 

„       SENECTELLA.     ZclL     Korwich ;  common  in  lanes. 

„       MUNDELLA.     Dougl.     Yarmouth ;  on  the  sands. 

„        UMBROSELLA.     ZcU.     Yarmouth ;  on  the  sands. 

„        AFFiNis.     Haw.     Norwich,  Brandon ;  common. 

„       DOMESTIC  A.     Haw.     Norwich,  Wootton ;  common. 

„       RHOMBELLA.     Hub.     Norwich,  among  crab ;  scarce. 

„       PROxiMELLA.     Hub.     Norwich,  Merton,  Banworth ;  com- 
mon among  birch  and  alder. 

„       NOTATELLA.     Hub.     Norwich,  Merton,  Ranworth. 

„        vuLGELLA.     HUb.     Norwich,   Merton;    common  among 

hawthorn. 

„       LUOULBLLA.     Hub.     Mertou ;  among  oak. 

„       FuoiTivELLA.     Zcll.     Norwich,  Merton ;  not  scarce. 

„       DiSTiNOTELLA.     ZclL      Korwich,    Yarmouth,    Brandon ; 

rather  common  on  the   coast  and   "Breck" 
sands. 

„       MACULEA.     Haw.     ^Norwich ;  not  common. 

„       TRiooLORELLA.  Haw.   Korwich ;  among  Stellaria  holostea, 

„       FRATERNELLA.      Dougl.      Morton,    Brandon ;    its    larva 

feeding  in  shoots  of  Cerasfium  arvense, 

„       MAOUiiiFERELLA.     Mann.     Norwich ;  very  local,  but  com- 
mon among  Cerastium  semidecandrum. 

„       MARifOREA.     Haw.     Yarmouth,  Merton,  Brandon;  very 

abundant    on    the    coast,    and    also    on    the 
"  Breck  "  sands. 
LBUGATELLA.     Linn.     Norwich.;  rare. 
MOUFFETELLA.     W.V.     Merton ;  among  honeysuckle. 
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Oelfchia  dodecbli.a.     Linn.     Near  Norwich,  Merton,  Braadi 

common  among  fir  trees. 
TENBBRELLi,     Hub.     Norwich,  Brandon,  St  Faith's. 
TENEBRosELLi.     Zell.     Norwich ;  scarce. 
LiGULELLA.     Zell.     Norwich,    Morton,    Brandon,    I 

worth ;  among  Liiiuti  major  in  the  fena. 
T^KiOLBLLA.     Tr.     (,'ringleford. 

ANTHVLLiDELLA.     HUb.     Norwich,  Merton ;  common. 
ATRELLt.     Haw.     Suriingham,  Eanworth;  among  Hyi 

icimi  in  the  fens. 
auFPDSELLA.     Dougl.     Eanworth ;  rare. 
CERE4LELLA.     Oliv,     KoTwicli ;  rare. 
LATHTRi.     Stn,    Merton  ;  among  Lathyrus  palustris. 
OEMiiELLA.      Linn.      Near  Norwich,   St   Faith's ; 

common. 
N£TirERELLA.    Zcll.    Norwich,  Merton ;  common  ami 

Chenopodium. 
RERMANNBLLA.     Fab.     Wootton ;  very  locaL 
PICTBLLA.     Zcll.     Yarmouth,  Brandon ;  common  on 

coast  and  on  the  "  Breck"  sands. 
SUBDECURTELLA.       Stn.       Banworth ;    among    Lythr 

salicoria;  rare. 
ERiciNELLA.     Zell.      Near  Norwich,  Merton,  St  faitl 

common  or  heaths. 
ossEELLA.     Stn.     Norwich;  rare, 

FaRASIA   METZNERIELLA.      DoUgL      McTton. 

Cleodora  cttisella.     Curt.    Merton,  Easton ;  scarce. 

Chelabia  coNBCRrpTELLA,     Hub.     Merton. 

Anarsia  bpabtiblla,     Schr.     Norwich,  Tannouth,  Merton,  Rii 

land ;  among  furze. 
NOTBBIS  VEHBASCELLA.     W.V.     Norwich  ;    common  among    V 

bascum  pulveruUnlum;    not  known  to  occur 

any  other  part  of  the  united  kingdom. 
SoPHRONiA  PARENTBESELLA.       Linn.        Near    Norwich,    Merti 

Cringleford ;  very  local. 
Harfella  oeoffrella.     Linn.     Norwich ;  abundant. 
Dabtcbra  sulphhrella.     Fab.     Abundant  everywhere. 
(EcoPBpRA  HiHUTEtLA.     Linn.     Norwich  ;    common.      Eecord 

in  Norfolk  by  Haworth. 
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(EcoPHORA  FLAViMACULELLA.     Stn.     Meitou,  Eanworth ;  among 

Angelica  sylvestris. 

„       TRisiONELLA.     ZelL     Korwich ;  not  common. 

„       LUNARis.     Haw.     Norwich,  Cringleford ;  scarce. 

„        TINCTELLA.     Tr.     Noiwich,  Merton ;  not  common. 

„       Fusco-AURELLA.     Haw.     Merton. 

„        FLAViFRONTELLA.     Hub.     NoFwich ;  vcry  local. 

„       FU8CE8CEN8.       Haw.       Noiwicli,   Merton,    St.   Faith's ; 

common. 
„       PSEUD0-8PRETELLA.       Stn.       Abundant    everywhere    in 

houses,  its  larva  feeding  on  all  sorts  of  dried 
animal  and  vegetable  substances. 
Endrosis  fbnestrella.     Scop.     Abundant  everywhere  in  houses. 

Kecorded  by  Paget  as  sarcitella. 
Butalis  grandipennis.       Haw.       Norwich,    Horning;   common 

among  furze. 
„       INCONGRUELLA.     Stn.     Horsford ;  on  heaths. 
Pancalia  leuwenhockella.     Linn.     Merton ;  scarce. 
AcROLBPiA  AUTUMNiTELLA.      Curt.      Mcrton,  l^nworth ;    among 

'  Solauum  dulcamara, 

Glyphipteryx  FUScoviRiDELLA.     Haw.     Norwich,  Merton,  Woot- 

ton,  St.  Faith's ;  abundant. 
„        THRASONELLA.       Scop.        Norwich,    Iklerton,    Brandon ; 

abundant  among  rushes. 
„       CLADiELLA.    Stn.     Norwich,  Merton,  Brandon,  Ranworth, 

Barton  Turf;  common  among  rushes.      Proba- 
bly a  variety  of  the  preceding,  but  found  only 
in  the  fens. 
„       EQUiTELLA.     Scop.     Norwich ;    common   among  Sedum 

acre, 
„       BCHCENicoLELLA.       Boyd.       Merton,   Eanworth,   Barton 

Turf;  common  in  the  fens,  but  not  known  to 
occur  elsewhere,  except   at  the   Land's   End, 
Cornwall. 
„       FI8CHERIELLA.     Zcll.     Norwich,  Mertou ;  common. 
JEoHUiA  DENTELLA,       Stn.*       Norwicli,  Easton;    local,   but   not 

scarce. 
Pebittia  obscuripunctblla.     Stn.     Merton. 

TiNAGMA   8ERICEELLA.       HaW.       Mertou. 
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TiNAOiu  BEBFLiNDKLi^     Dougl.     MertoD,  Buiwoiili ;  scarce. 
DooOLASiA  OCNKBOBTDMBLU.      Stu.      HertoD,    BnndoD ;     am 

Echium  vulgaris,  very  loc&l. 
AiUTRZBTHU  KPHIPPELLA.     Fab.     Merton ;  locaL 

NinsELLA.      Fab.     Abnndant  among  hAwthom    eV' 

where, 
sminsTACKLLA.        Curt.        I'orwicb,     Eetteringlu 

among  beech. 
ALBtBTBU.     Haw.     Xorwich ;  among  blackthorn. 
OOHJDOELLA.      Zell.      CostesBey,    St.    Faith's ;    ami 

mountain  oab. 
SEHiPDBCA.      Haw.      Norwich,    St    Faith's;    comn 

among  hawthorn. 
HENDicA.     Haw.     Notwich,   Merton ;   common   ami 

blackthorn. 
OLAUciHELLA.     Zell.    MertoD,  Kinglavd ;  among  oak. 
RITINELLA.     ZeU.     MertoQ,    Brooke,  Coet«8sey ;    ante 

birch. 
DiLECTBLLA.     ZeU.     Merton ;  among  jnntper. 
CDRVBLLA.     Linn.     24orwich  ;  among  apple. 
PTO>i£BLLA.      Htih.      BanwoTth,   Homing;    abondi 

among  eallow. 
a<EDARTBLLA.     Liun.     Norwich,  Brooke,  Merton ;  amc 

alder  and  birch. 
BROCKKBLLA.       Hiib.       Merton,    Yarmouth,    Costesac 
among  alder.     Apparently  rworJed  by  Pa) 
imder  the  name  of  /.  w-ella, 
ARCEUTHiNA.     ZelL     Norwich,  Merton ;  among  fir, 
PKAOOCUXA.     ZelL  (t)      Norwich,  once.     I  am  not  ho 
ever  satiefied  about  this  species.      If  coneot, 
probably  had  been  introduced  in  juniper  ix 
a  garden. 
Gedbstis  PARiNATEtXA.     Zell.    Norwich,  Merton ;  among  fir. 
OcNEBOSToHA  piKABiBLLA.      ZM.     Mcrton,  Brandon,  8t  Faith 

among  fir  trees. 
Zbi.lebia  inbignipshhella.    Stn.     Merton;  locaL 
Gracilabia  swbdebella.    Thunb.    Norwich,  Merton  ;  among  oa 
„       snaxATELLA.       Fab.      Norwich,    Merton,    Banwortl 
among  poplar  and  sallow. 
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Gracilaria  HKMiDACTYLELLA.     Htib.     Merton. 

„       ELoxoELLA.     Linn.     Merton,  Ranworth ;  among  alder. 
„       TRiNGiFBNNELLA.       Zell.        NoFwich,    Merton ;     among 

Plantago  lanceolata, 
„        BTRiNQELLA.     Fab.     Common  everywhere  among  lilac. 
„       OM188ELLA.    Dougl.  Norwich  j  among  Artemesia  vulgaris. 
„       AUROGUTTELLA.      Steph.      Merton,    Eanworth ;    among 

Hypericum  quail rangulum. 
CoRisciUM  BRONQNiARDELLUM.     Fab.     Norwich,  Merlon. 
„       GUCUUPENNELLUM.     Hub.     Merton ;  among  privet. 
„       ciTRiNELLUM.     Fiscli.     Merton,  Sandringham. 
Ornix  avellanella.     Stn.     Norwich,  Merton  ;  among  hazel. 
„        ANGLioELLA.     Stn.     Abundant  everywhere  among  haw- 

\  thorn. 

„       BETULiE.     Stn.     Norwich ;  among  birch. 
„        TORQUiLLELLA.     Stn.     Norwich,  Merton ;  among  sloe. 
„        GlTTTEA.     Haw.     Norwich ;  common  among  apple. 
CoLEOPHORA  ALOYONiPENNBLLA.     KolL     Norwich,  Merton ;  among 

Cenfaurea  nigra, 
„       LiXBLLA.     Zell.     Merton;  scarce. 
„        ALBIGOSTA.     Haw.     Norwich ;  among  furze. 
„       ANATiPBNNBLLA.     HUb.     Mcrton,  St.  Faith's. 
„        PALLiATELLA.     ZelL     Eauworth. 
„        IBIPENNELLA.     Heyd.     Merton,  Eanworth. 
„       GURRUGiPENNELLA.     Fisch.     Eanworth ;  among  sallow. 
NIVEIGOSTBLLA.     Fisch.     Merton. 

DI8G0RDELLA.     Zell.     Norwich,  Merton,  Brandon,  Ean- 
worth ;  among  Lottis  major. 
„       GENISTA     Stn.      Merton,   St.   Faith's;    among   Genista 

anglica. 
„        SATURATELLA.     Stn.     Mcrtou ;  among,  broom. 
„       ONOBMELLA.     Zell.     Norwich,  Merton,  Brandon;    among 

Echium  vulgare, 
„       INFLATJE.     Stn.     Merton ;  among  Silene  inflata, 
„        THERiNELLA.     Stn.     Norwich ;  among  thistles. 
„        TROGLODYTELLA.      Stn.      Norwich,   Merton,   Eanworth; 

common  among  Eupat&i'ium  cannabinum. 
"       GRAMiNiooLELLA.     Heine.     Eanworth;     among    Lychnis 

flns-cucitli. 
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CoLEOFHOBA  LiNEOLEA.     Stn.     Norwicli,  Merton ;  lar™  c 
on  Ballota  nigra. 
„        HDiUNiPENNELLA.      Fisch.      Norwich,    UiertoD;     among 

Ltaula  sj/lvatica, 
„       CAaFiTiiiELLA.     ZelL     Generally  common  among  rushes. 

„  AKNQLATKLLA.     Teng.      (TBN08TR0MCLLA,  D.L.)     Iforwicll, 

Merton,  Brandon,  St.  Faith's ;  common  nmong 

Chenopodiiim. 
„     ,  BAUNELLA.     stn.     A  larva  on  Saltioh  kail,  brought  hj 

Mr.   Bircham    from   Hunstanton,    appears  to 

belong  to  this  species. 
„       A  PI  CELL  A.      Stn.      {cACUMiNATELLA,    IJ.L.)      Norwich, 

Merton,  Banworth ;  in  marshes ;  not  common. 
„        ARQENTULA.     Zell.     Norwich,  Merton ;    common  among 

Achillea  miUefoUum. 
„        ARTBUESiELLA.     Scott     Norwicb ;  not  common. 
„       JDNCIOOLBLLA.     Stn.     St.  Faith's ;  among  heath. 
„        LABlcstXA.     Hub.     Norwich,  Merton ;   common   among 

larch, 
„        ALBiTARSKLLA.     Zell.     Korwich ;    among    Qlechoma    he- 

deiticea. 
„       NiafuOBLLA.     Steph,     Jl^prwicb ;   abundant  among  haw- 
thorn. 
„       FuscEDiNELLA.      Zell.      Norwicb,    Merton,    Ranworth ; 

common. 
„        GBTPHiPENNELLA.     Bouche,     Merton ;  among  fose. 
„       viHiNETEiXA.     ZelL     Merton,  Eanworth  ;  among  salloir. 
„        BOUTAHiBLLA.        ZolL        Norwich ;      among     Slellaria 

holuntea. 
„        LOTiPENNELLA.      Zell.      Norwich,    Merton,    St.    Faith's ; 

common  among  oak. 
„       BADiiPBNNBLLA.     Flsch.     Norwich,  Merton,  St.  Faith's ; 

among  hawthorn. 
„        UHOSiFENKELLA.     Fjsch.     Norwich ;  not  common. 
„        CHALCoaRAHHELLA.      Zell.      Merton,    Brandon;    among 

CereutiuTn  areeruse  ;  scarce. 
CosHOPTBRTX   ORicuALCEA.      Stn.      Itlerton,    Eanworth,    Barton 

Turf;  in  the  fens  ;  scarce. 
„        LIENIOIELLA.     Zell.     Banworlh ;  among  reed  ;  scai'cc. 
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Batrachedra  PRiEANGUSTA.     Haw.    Norwich,  Merton,  Eanworth ; 

among  poplar  and  sallow. 
„        PiNicoLELLA.    ZeU.    Near  Norwich,  Brandon,  St.  Faith's ; 

among  Scotch  fir ;  not  rare. 
OiNOPHiLA  v-FLAVA.      Haw.     Noiwich,  Merton;   in  beer  cellars, 

larva  feeding  on  fungi. 
Chauliodus  illigerellus.     Hub.     Brundall,  Merton,  Eanworth ; 

common  in  the  fens. 
„       cHiEROPHYLLELLUS.  Gocd.  Norwich,  Merton;  not  common. 
Laverna  propinquella.     Stn.     Norwich,  Surlingham ;  in  fens. 
„       EPiLOBiELLA.     Schr.     Norwich,  Merton,  Wroxham,  Ean- 
worth ;  common  among  Epilohium  hirsutum, 
„        OCHRACEELLA.     Curt.     Mcrton ;  among  Epilohium, 
„       PHRAGMiTELLA.      Bent.      Brimdall,     Merton,    Homing, 

Eanworth ;  probably  everywhere  among  Typha 
lati folia,  in  the  heads  of  which  the  larva  feeds. 
„       DECORELLA.     Stcph.     Merton. 
„       8UBBISTRIQELLA.     Haw.     Mcrton. 

„       ATRA.     Haw.  (hbllerella,  Dup.  D.L.)    Norwich,  Mer- 
ton ;  common  among  hawthorn. 
„        rhamniella.     Zell.     Eanworth ;  among  Ehamnus, 
Chrysoclista  flavicaput.     Haw.     Norwich,  Brandon,  Merton ; 

common  among  hawthorn. 
AsYCHNA  MODESTELLA.    Dup.    Norwich  ;  among  Stellaria  holostea, 
Chrysocorys  festaliella.     Hiib.   Merton,  Ketteringham ;  among 

bramble ;  not  common. 
Antispila  pfeifferella.      Fab.      Merton;    among    Comus  san- 

guinea. 
Stephensia  brunnichella.      Linn.      Norwich ;    in    chalk    pit«, 

among  Clinopodium  vulgare, 
Elachista  gleichenella.     Fab.     Merton,  Eanworth. 
„       MAQNiFicELLA.     Tengs.     Mcrton. 

,,       ALBiFRONTELLA.      HUb.      Norwich,   Brundall,    Merton ; 

common. 
ATRicoMELLA.     Stn.     Norwich. 
LUTicoMELLA.     ZeU.     Norwich ;  common. 
„        voJE,,     Dougl.     Merton  ;  among  Poa  aquatica. 
,,        KiLMUNELLA.      Stn.     Norwich,    St.    Faitli*s,   Eanworth ; 

among  coarse  grass  in  marshes. 
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ElaCHI'STA   CINKREOPUNCTELLA.       MertOIl. 

„       0RB080NI.     Stn.     Merton. 

„       NiGRELLA.     Hub.     Norwich,  Merton;  common. 

„        SUBNIGRELLA.     DougL     Merton. 
0B8CURELLA.     Stn.     Norwich. 

CERUSSELLA.     Hub.     Norwich,   Bnmdall,  Merton,  Bran- 
don, Ranworth ;  common  among  reeds. 
RHTNCHospoRELLA.     Stn.     Merton. 

„        PALUDUM.     Frey.     Surlingham,  Ranworth ;  among  Carex 

in  the  fens.  Described  by  Mr.  Stainton  under 
the  name  of  caricis  in  the  "Entomologists' 
Annual,"  for  1859,  from  specimens  obtained  at 
Ranworth. 

„       BiATOMELLA.     Stn.     Yarmouth,  Merton. 

„       TRiATOMBA.     Haw.     Norwich,  Plumstead,  Merton ;  com- 
mon in  chalk  pits. 

„        RUFOCiNEREA.     Haw.    Norwich,  Merton  ;  probably  abun- 
dant eveiy  where  among  grass. 

„       CYGNIPENNELLA.     HUb.     Norwich,  Merton;  common. 
TiscHBRiA  coMPLANELLA.     HUb.     Norwich,  Merton,  St.  Faith's; 

among  oak. 

„       MARGiNEA.    Haw.    (emyella,  Diip.  D.L.)    Norwich,  Me^ 

ton  ;  common  among  bramble. 
LiTHOCOLLETis  HORTELLA.     Fab.     Mcrtou ;  very  local 
*   „       QUiNQUEGUTTELLA.      Stn.      Mcrton,    Ranworth ;    among 

dwarf  sallow. 

„        IRRADIELLA.     Scott.     Mcrton ;  among  oak. 

„        LAUTELLA.    Zell.    NoFwich,  Mcrtou,  Horstead ;  amoug  oak. 

„       POMIFOLIELLA.    Zell.    Norwich,  Merton  ;  doubtless  every- 
where among  hawthorn  and  apple. 

„       coRYLi.     Nicelli.     Norwich,   Merton,  Horstead ;   among 

hazel. 

„       8PINIC0LELLA.     Zell.     Horstead ;  among  blackthorn. 

„       FAGiNELLA.     Mann.     Norwich,  Merton ;  common  among 

beech. 

„       SALicicoLELLA.      Sircom.      Merton,   Ranworth;    among 

sallow. 

„       CARPiNicoLBLLA.     Stu.     Mertou,  Horstead  ;  among  horn- 
beam ;  local. 
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LiTHOCOLLBTis  ULMiFOLiELLA.     Hub.     Merton ;  among  birch. 

„       8PIN0LELLA.     Dup.     Merton. 

„       QUERCiFOLiELLA.     FiscL      KoTwich,  Merton ;   doubtless 

common  everywhere  among  oak. 

„       MESSANIELLA.     Zell.     Merton,  Lynn,  Holkham  ;  common 

among  evergreen  oak. 
COBTUFOLISLLA.      Haw.      Norwich,   Merton ;    common 

among  hawthorn. 
viMiNiELLA.     Sircom.     Merton ;  among  sallow. 

„       8C0PARIELLA.     Fisch.     Mcrton,  St.  Faith's;  among  broom. 

„        uLicicoLELLA.      Vaughan.      Norwich ;    common  among 

furze. 

„       ALNiFOLiELLA.      Hub.      Norwich,   Merton,   St.   Faith's, 

Eanworth ;  common  among  alder. 

„        HEEGERiELLA.     Zell.     Merton ;  among  oak. 

„       CRAMERELLA.     Fab.     Norwich,   Merton ;   probably  com- 
mon everywhere  among  oak. 

„       SYLVELLA.     Haw.     (acerifoliella,  Zell.  D.L.)    Norwich, 

Merton ;  among  maple. 

„       PROLiOHiELLA.     ZcU.     Mcrtou ;  among  alder. 

„       NicELLH.     Zell.     Merton,  Horstead ;  among  hazel. 

„        STETTiNENSis.     Nicelli.     Merton,  Eanworth;  among  alder. 

„       8CHREBERELLA.     Fab.     Norwich,  Merton ;  among  elm. 

„       TRisTRioELLA.     Haw.     Mcrton ;  among  elm. 

„       TRiFASCiBLLA.      Haw.      Norwich,     Merton,     Ringland; 

among  honeysuckle. 
Ltonetia  clerckella.     Linn.     Norwich,  Merton,  St.  Faith's. 
Phyllocnistis  8UFFU8ELLA.     Zell.     Norwich ;  among  poplar. 

„       8ALIGNA.     Zell.     Merton ;  among  sallow. 
Cemiostoma  8PARTIF0LIELLA.      Hub.      Norwich,    Merton,    Great 

Plumstead,  St.  Faith's ;  among  broom. 

„       LABURNELLA.     Heyd.     Norwich,  Merton;    among  labur- 
num. 

„       sciTELLA.     ZelL     Norwich,  Merton ;  among  hawthorn. 

„       LOTELLA.     Stn.     Merton ;  among  Lotas  major. 
Opostega  salaciella.     Tr.     Norwich,  Merton,  Brandon;  scarce. 

„       RELiQUELLA.     Zell.     Merton ;   rare.     Kecorded    in    Ent. 

Ann,    1868.      Possibly    only    a    variety    of 
salaciella. 
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Opostbga  auritblla.     Hiib.     Ranworth  fen  ;  rare. 

„       CBBPU8CULELLA.     Fisch.  Surlingham,  Merton,  Ranworth  ; 

common  in  the  fens. 
BuocuLATRix  AUBiMACULELLA.     Stn.     Norwich ;    common  among 
! .  Chrysanthemum  leucanthemum, 

„        ciDARELLA.     Fisch.     Merton,  Ranworth ;  among  alder. 
„        ULMELLA.     Mann.     Norwich,  Merton  ;  among  oak. 
„        cRATiEoiFOLiELLA.      Dup.      Norwich,  St.   Faith's ;    com- 
mon about  hawthorn  hedges. 
„       MARiTiMA.     Stn.     Yarmouth ;  among  Aster  tripolium. 
„        BOTERELLA.     Dup.     Norwich ;  among  elm. 
„       FRANQULBLLA.   Gu.   Rauworth ;  common  among  Rhamnus. 
„       CRiSTAjELLA.     Fiach.     Norwich,  Merton ;  among  yarrow. 
Nepticula  ATRICAPITELLA.     Haw.     Norwich  ;  among  oak. 
„        RuncAPiTELLA.     Haw.     Norwich ;  among  oak. 
„        FYOM^ELLA.     Haw.     Norwich ;  among  hawthorn. 
„       OXYAOANTHELLA.     Stn.     Merton. 
„       8EPTEMBRELLA.     Stn.     Mcrtou  ;  among  Hypericum, 
„        8UBBIMACULELLA.     Haw.     Norwich,  Merton ;  among  oak. 
„       FLOSLAGTELiiA.     Haw.      Mcrtou,  Horstead ;  among  hazel. 
„       8ALIGI8.     Stn.     Ranworth ;  among  sallow. 
„        MiOROTHERiELLA.     Wing.     Horstcad ;  among  hazel. 
I  „        IGNOBILELLA.     Stn.     Norwich ;  among  hawthorn. 

I  „        MALELLA.     Stn.     Norwich  ;  among  wild  apple. 

„       ATBicoLLis.     Stn.     Norwich. 
„       ALNETELLA.     Stu.     Mcrtou ;  among  alder. 
„       AURELLA.     Fab.     Norwich,  Merton ;  among  bramble. 
Trifurcula  immundella.    ZelL    Norwich,  Merton ;  among  broom. 

„        PULVER08ELLA.     Stn.     Norwich ;  among  wild  apple. 
BoHEMANNiA   QUADRiMAOULELLA.      Bohem.      Ranworth  j     among 

alder ;  local  and  scarce. 

Pterophorina. 

Platyptilia  bertrami.      Ross.      Norwich,    Merton,     Thetford, 

Cawston  ;  among  yarrow. 
„       ooHRODAcryLA.     Hiib.     Horning ;  among  tansy. 
„        I80DACTYLU8.     ZcU.    Norwich  ;  among  Senecio  aquuticuSy 

in  marshes. 
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Platyptilia  trigonodactylub.     Haw.     Cawston. 

Amblyptilia  acanthodactyl^v.     Hub.     Norwich,   Aldeby,   Caw- 
ston, Cromer,  St.  Faith's ;  on  heaths. 

OxYPTiLUB  TEUCRii.     Greening.     Near  Norwich ;  among  Teucrivm 

scorodonia.  This  appears  to  me  to  be  the 
species  noticed  by  Haworth,  Stevens,  and 
Donovan,  in  Norfolk,  under  the  name  of  di- 
dacfyla,  and  also  recorded  at  Yarmouth  by 
Paget,  under  the  same  name. 
„  LiETUS.  Zell.  Merton,  Thetford,  and  probably  at  Bran- 
don, where  it  occurs  on  the  Suffolk  side  of  the 
river.  It  appears,  in  this  country,  to  be  con- 
fined to  the  "Breck-sand"  district,  where  it 
was  discovered  by  Lord  Walsingham,  in  July, 
1868. 

Mdleseoptilus  bipunctidactylus.      Haw.      Norwich,     Merton, 

Cawston,  Ran  worth  ;  among  Scahiosa  euccisa, 
PLAGI0DACTYLU8.      Fisch.     Norwich,    Merton;    common 

among  Scahiosa  columbaria, 
LOEWii.     Zell.     (zoPHODACTYLUS,  Dup.)     Near  Norwich, 

Merton ;  among  Erythrcea  cenfaumtm, 
Fuscus.     Retz.     (PTERODACTYLUs,  Linn.)    Norwich,  Mer- 
ton, Cawston,    St.   Faith's ;    common    among 
Veronica  chamoidrys. 

CEdematophorus    lithodactylus.       Tr.       Hunstanton;     among 

Inula  dysenterica, 

Pterophorus  PTERODACTYLUS.      HUb.       (monodactylus,    Linn.) 

Norwich,  Merton,  Thetford,  Cawston ;  common 
among  convolvolus. 

Leioptilus  lieniglanus.      Zell.      Norwich,    Ringland,    Homing; 

among  Artemesia  vulgaris. 
tephradactylus.     Hub.     Recorded  at  Beachamwell  by 
Stephens,  but  not  since  observed.     Possibly  a 
mistake. 
microdactylus.      Hiib.      Merton,    Ranworth ;    among 

Eupatorium  cannabinum. 
BRACHYDACTYLUS.     Tr.     The  only  recorded  occurrence  of 
this  species  in  Great  Britain  was  in  Norfolk, 
where  it  is  said  to  have  been  taken  by  a  Mr. 
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Farr  thirty  years  aga  He  removed  to  London 
about  1644,  and  is  since  deceased,  and  I  have 
no  idea  what  has  become  of  his  insects,  nor  of 
the  locality  in  which  this  species  was  captured. 
No  recent  examples  are  known. 
AciFTiuA  QALACTODACTTLA.  Hiib.  KoFwich,  Sparham ;  among 
burdock. 
„  PBNTADACTTLA.  Linn.  Generally  abundant  among 
Convolvulus  sepium  and  arvengie. 

Alugtu  tOLTniCTTLA.     Hiik      Norwich,  Merton,  Lynn,  Cromer, 
Sparham,  Cawston  ;  among  honeysuckle. 

A  glance  at  the  foregoing  list  will  make  it  very  evident  that, 
while  the  larger  and  more  conspicuous  species  have  been  pretty 
carefully  worked  up,  and  their  localities  recorded,  the  smaller  have 
been  much  neglected — indeed,  I  have  but  two  or  three  lists  la 
which  they  are  included.  Consequently  there  is  every  reason  to 
snppose  that  at  some  future  time  there  may  be  considerable  addi- 
tions t«  be  made,  particularly  in  the  groups  of  the  Tortrices  and 
Tinete. 

An  analysis  of  the  list  shows  that  of  the  Butterflies  we  have  in 
die  county  forty-eight  species,  nearly  four-fifths  of  the  entire 
British  list ;  of  the  Noctumi  (Sphinges  and  Bombyces  of  Linn^) 
seventy-four  species,  or  about  five-eighths ;  and  of  the  Geometn^ 
one  hundred  and  ninety,  or  exactly  two-thirds.  Tlie  same  propor- 
tion, or  nearly,  holds  good  in  the  other  large  group  of  Macio- 
Lepidoptera,  the  Noctufs^  of  which  we  have  two  hundred  and 
twenty  species ;  while  of  the  Drepannlse  our  five  species  constitute 
five-sizths,  and  of  the  Pseudo-Bombyces  our  nineteen  species  equal 
five-sevenths.  Of  the  Deltoides  we  have  nine  species,  about  thre&- 
fifths ;  of  the  Pyralides  forty-fonr  species,  only  five-eighths ;  and 
of  the  Crambit«s  fifty-four  species,  little  more  than  the  same  pro- 
portion ;  while  of  the  Aventiffi  we  possess  the  single  European 
representative.  Of  the  Tortrices,  however,  we  have  but  two 
hundred  species,  not  two-thirds ;  and  of  the  Tineina  only  three 
hundred  and  sixty  species,  very  Uttte  more  than  one-half;  while 


79 

our  twenty  species  of  Pteiophorina  constitute  abont  fonr-serenths 
of  the  British  list  When  the  woods  ot  the  west  and  north  of 
N<M^lk,  and  its  extensive  coast  line  have  been  carefully  worked,  I 
suspect  that  these  proportions  will  be  somewhat  altered. 

Of  species  apparently  confined  solely  to  this  county,  as  far  as 
the  British  Islands  are  concerned,  we  have  six,  four  of  which — 
Lithosia  muscerda,  Nonagria  brevilinea,  Crambus  paludellus,  and 
Sericoris  doubledayana,  are  confined  to  the  fens,  one,  Crambus 
fsiscelinellus,  inhabits  the  sandy  denes  at  Yarmouth ;  and  one, 
Kothns  verbascella,  is  attached  to  the  very  local  Mullein,  Verbas- 
cum  pulverulentum,  which  grows  so  abundantly  round  Norwich. 

While  the  Norfolk  fens  produce  ^several  species  which  do  not 
appear  to  occur  in  those  of  Cambridgeshire,  the  latter  are  favoured 
with  the  presence  of  a  number  of  which  I  can  find  no  reliable 
record  in  Norfolk.  Conspicuous  among  these  are  Phragmatoecia 
arundinis,  Hypercompa  dominula,  Orgyia  coenosa,  Noctua 
subrosea,  Pionea  margaritalis,  Nascia  cilialis,  Dictyopteryx 
lorquiniana  (uliginosana,)  and  Argyrolepia  schrebersiana.  As 
the  speedy  extinction  of  most  of  these  species  in  the  Cambridge 
fens  is  a  matter  of  probability  amounting  almost  to  certainty,  it 
would  be  of  great  service  to  Entomology  that  they  should, 
if  possible,  be  transplanted  into  the  fens  of  Norfolk,  where  they 
would  have  room  to  increase  and  multiply.  This  has  been 
attempted,  in  the  case  of  the  two  first-named  species,  during  the 
last  year,  but  probably  not  to  a  sufficient  extent  to  ensure  their 
permanent  establishment.  Although  these  few  are  absent,  an 
inspection  of  the  list  will  show  that  the  fens  contribute  a  very 
large  proportion  of  our  most  local  and  interesting  species. 

The  chalk  districts  round  Norwich  produce  some  uncommon 
and  little  known  species,  such  as  Homoeosoma  nebulella,  Argyro- 
lepia subbaumanniana,  Eupoecilia  degreyana,  Stephensia  brunnich- 
ella,  and  others ;  and  the  sandhills  of  the  coast  are  favoured  by  the 
presence  of  such  rarities  as  Agrotis  ripse,  Nyctegretes  achatinella 
and  Eupoecilia  pallidana,  while  many  of  the  commoner  coast  sand-- 
hill species  are  found  also  on  the  singular  stretch  of  postglacial 
sea-sands  at  Thetford,  Brandon,  and  their  neighbourhood.  This 
district  also  appears  to  form  the  head-quarters  of  a  number  of 
species  so  excessively  local  in  their  distribution,  that  they  were 
formerly  considered  to  be  among  the  rarest  of  our  British  insects. 


Of  theso  Lithostege  grieeata,  Acidalia  rubricata,  Agrophila 
sulphnraliB,  TineH  iniella,  and  Gelcchia  vilella,  are  more  particnlarly 
noticealile,  with  the  pretty  little  "  Plume,"  OxyptilnH  Itetus,  which 
appears  to  be  entirely  confined  to  this  part  of  Norfolk  and  Suffolk. 
In  conclusion  1  may  mention,  that  the  peculiar  nature  of  the 
geological  formation  and  physical  featiiroe  of  the  county  haa  the 
effect  of  causing  very  many  species  to  he  confined  to  exceedingly 
restricted  localities,  but  that  the  climate  ia  evidently  favourable  to 
theii  increase,  "rince  in  these  favoured  spots  they  often  occur  in 
great  ftbundance.  To  this  peculiarity  of  the  county  local  Entomo- 
logiatB  may  look  aa  a  i-eason  for  espccting  to  finiU  many  speciea 
which  have  not  been  noticed?  and  1  sincerely  hope,  that  the  publi- 
cation of  this  list  may  be  the  means  of  stirring  thcin  up  to  increase 
it  far  beyond  the  twelve  hundred  and  forty  species  of  which  it  at 
present  cpnaiata. 
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